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MEASURING AND TESTING INSTRUMENTS USED | degree of precision is obtained by the use, in connection | tion of its measuring and testing appliances the Naval 
IN THE MANUFACTURE OF NAVAL ORDNANCE. with the finest of machine tools, of methods which| Gun Factory, at Washington, D. C., has shown much 
BY E. J. PRINDLE. represent the highest development of machine shop] originality. The work done in these shops is suffi- 
When one considers that, to be of any practical value, | practice, a most delicate sense of touch, and measuring (Continued on page 117.) 

a naval gun must direct its shot in the comparatively | and testing instru- 
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diameter, some idea may be had of the great accuracy | curacy. 
with which such guns must be constructed. This high! In the construc- 
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CONGRESS AND THE TECHNICAL BUREAUS. 

The fact that in this advanced age of warship con- 

struction we should be committed to the building of 
four vessels of the ancient monitor type simply proves 
that there are some subjects with regard to which the 
two Houses of Congress ought to rely entirely upon the 
judgment of the technical bureaus. 
- The question as to what types of ships are best 
suited to the needs of the navy is a purely technical 
and professional question which can only be decided 
by the men who design the ships and the men who 
handle them. Naval architecture is, perhaps, the 
most complex and difficult of all the exact sciences. Its 
probleins are complicated by the fact that because of 
the long periods of peace and the comparative absence 
of the practical test of war, much of the designing 
is done on theoretical lines. Hence the experience of 
the late war was of inestimable value. One of the 
earliest lessons we learned was that for most naval 
operations the monitor is worse than useless. The fact 
had long been suspected and Admiral Sampson proved 
it when he took.the monitors with him on his cruise to 
the eastward in search of Cervera. They kept down 
the speed of his fleet to five knots an hour on the way 
to San Juan, and when he reached his objective point 
and commenced to bombard they made such poor gun- 
platforms that the gunners were unable to hit any- 
thing. In his report of these operations Admiral Samp- 
son condemned the monitors, and in doing so was in- 
dorsed by every officer of the new school who wit- 
nessed the misbehavior of these embryo craft during 
the war. 

When the time came for the Naval Board (which is 
an expert board) to make recommendations for new 
vessels, it very naturally called for ships of a modern 
type—battleships. cruisers, and torpedo boats. The 
bill authorizing the construction of these ships passed 
the House ; but when it reached the Senate, instead 
of confining itself to its proper function of authoriz- 
ing or refusing the expenditure necessary for the con- 
struction of the ships, it undertook to ignore the opin- 
ion of its naval experts by inserting in the bill a provi- 
sion for constructing four of the very type of ship that 
the navy was practically unanimous in condemning. 

Now, wethink that the Senate could not more effect- 
ually have stultified itself than by assuming to know 
more about a purely professional matter than profes- 
sional men themselves. It is certain that such an as- 
sumption will always result, as in the present case, in 
foolish expenditure of the public moneys. The truth 
of the matter is that these gentlemen, in their adinira- 
tion of the monitor, are guilty of a kind of fetish wor- 
ship, for they will not bring themselves to believe that 
a craft which did such sensational work in the sheltered 
bays and rivers of the South cannot contend success- 
fully with modern battleships in the vastly altered con- 
ditions of modern warfare. 

The tendency of Congress to go beyond its proper 
sphere by setting up its own judgment against that of 
the technical bureaus or boards by which it is advised 
is greatly to be regretted. Any attempt to do more or 
less than control the expenditure of the sums neces- 
sary for constraction will almost: inevitably, as in the 
case of the monitors, reflect unfavorably upon the 
good sense of Congress and be prejudicial to the best 
interests of the country at large. 

oe  - 


THE NAVAL BILL FOR 1899. 

It is sincerely to be hoped that in dealing with the 
new Naval Bill, Congress will not make the mistake of 
interfering with the technical features of the bill. If 
it consicers that the appropriations are tuo great or 
too small, it will be perfectly within its province in 
reducing or increasing the number of ships of the 
various types suggested by the Board; but it will 
repeat the error of last year if it calls for changesin the 
character and make-up of the ships themselves, or de- 
liberately authorizes the construction of ships which 
are viewed with disfavor by naval authorities. 

The bill calls for the construction of the following 
vessels: Three sea-going battleships, to carry the 
heaviest armor and most powerful ordnancefor vessels 
of their class upon a trial displacement of 13,500 tons. 


be increased over that of the new ‘‘ Maine,” which is 


smokeless powder rapid-firers. 2 
the new weapons will render these six cruisers far 


They are to be sheathed and coppered and have the 

highest practicable speed and great radius of action. 

Three armored cruisers of about 12,000 tons trial dis- 
placement, carrying the heaviest armor and most pow- 
erful ordnance for vessels of their class, to be sheathed 
and coppered and have the highest speed and steam- 
ing radius. 

Six protected cruisers of about 2,500 tons trial dis- 
placement, sheathed and coppered, to have the highest 
speed compatible with good cruising qualities and 
great radius of action. The armor for these vessels is 
to cost not more than $545 per ton. 

The provisions of the bill, as far as the new ships are 
concerned, show the effect of the new foreign policy 
upon which we have entered. We can no longer be 
content to design vessels of a purely coast defense 
type. The acquisition of the far distant Philippines 
has necessitated the construction of vessels that are 
capable of steaming for long distances and arriving 
at our new possessions in a serviceable condition, 
with clean bottoms, an ample supply of stores and 
ammunition on board, and enough coal to enable 
thein, if need be, to go into immediate action. Hence 
it is that all the new vessels are to be sheathed and 
coppered, and are to carry specially large supplies of 
coal, and consequently there is an increase in displace- 
ment. The battleships are to be 1,000 tons larger than 
the new ‘‘ Maine,” and over 3,200 tons larger than the 
‘““Oregon.” Their speed will probably be 1814 knots 
and their coal supply from 2,000 to 2,500 tons with 
close stowage. It is not likely that the armament will 

already equal to, if not slightly superior to, that of 
any ship now built or building. 

The armored cruisers will be magnificent vensels of 
12,000 tons and 2114 to 22 knots speed. We are in a 
position to state that in the disposition of their armor 
they will probably be enlarged vessels of the ‘‘ Chris- 
tobal Colon ” type, which we consider to be to-day the 
best type of vessel for her size in the world. They 
will have a complete water-line belt, above which will 
be a central citadel extending from the belt to the 
main deck with complete athwartship bulkheads, in 
which will be carried a powerful battery of the new 
6-inch smokeless powder rapid-firers. The bulkheads 
will inclose the turrets for the main battery of armor- 
piercing rifles. which will probably be of an improved 
rapid-firing 8-inch type of great power. 

The protected cruisers will be enlarged ‘‘ Cincin- 
natis,” with a larger coal supply and carrying the new 

The greater power of 


more formidable than the ‘' Cincinnati” or her sister 
the ‘‘ Raleigh.” 

The total amount carried by the bill is $44,158,605, a 
large sum on the face of it; but not so large if we bear 
in mind that it represents the insurance upon our new 
possessions and the merchant fleets which we expect 
to place upon the seas in the coming years. 

$< + 
THE MINERAL RESOURCES OF THE PHILIPPINE 
ISLANDS. 

At a time when information regarding our new pos- 
sessions is so much in demand, the memorandum by 
George F. Becker, of the United States Geological 
Survey, on the mineral resources of the Philippine 
Islands, will prove of great interest and value. The 
pamphlet, which will be given at full length in the 
next issue of the SCIENTIFIC AMERICAN SUPPLEMENT, 
covers all {the [main discoveries in the geology of the 
Philippines which are of economic interest. The data 
was obtained from various sources, including unpub- 
lished records in the Spanish Mining Bureau, mine re- 
ports by the late William Ashburner, verbal informa- 
tion obtained in Manila, and from various technical 
publications. 

The valuable minerals, as far as present knowledge 
goes, are confined to about a score of the islands. Lu- 
zon heads the list with deposits of coal, gold, copper, 

lead, iron, sulphur, marble, and kaolin, while coal and 
goid are the two minerals most commonly found in the 
other islands. The Philippine Islands coal is a highly 
carbonized lignite, analogous to the Japanese coal and 
that of the State of Washington, but not to the Welsh 
or Pennsylvania coals. It is thought that the native 
coal might be made to supplant the English or Austra- 
lian coal for most purposes. Petroleum is found in 
Cebt. where a concession has been granted, and there 
are evidences of natural gas, while oil and gas are re- 
ported on Panay. 

Gold is found in avast number of loealitiesin the 
archipelago. It is generally detrital and found in 
watercourses or stream deposits now deserted by the 
currents. There are placer aeposits, some of which are 
worked in a crude way by the natives, and some of the 
gravels are adapted to hydraulic mining. In one of 
the islands a gold quartz vein has been worked which 
is six feet in thickness and has yielded froin $6 to $7 to 
the ton. 

Copper ores are reported from a great number of 
localities, northern Luzon containing a copper re- 
gion of unquestionable value, where the ore has 
been smelted by the natives from time immeuorial. 
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Other of the deposits are described as veins of rich ore 
23 feet in thickness. 

A lead mine has been partially developed near the 
town of Cebfi on the island of that name, while at 
Torrijos, on Marnidugue, a metric ton of argentiferous 
galena is said to contain 96 grammes of silver, 6 
grainines of gold, and 565°5 kilogrammes of lead. 

Iron ore exists in- abundance in Luzon, Caraballo, 
Cebu, Panay and probably in other islands. The finest 
deposits in Luzon are near Camachin, where wrought 
iron is produced and manufactured into plowshares. 
Charcoal pig might be produced to some advantage in 
this region, but the lignites of the archipelago are 
probably unsuitable for iron blast furnaces. 

Of non-metallic substances, sulphur deposits abound 
in Luzon and other islands, while marble of fine quality 
occurs in the island of Romblon and in the provinces of 
Manila and Marong. There are concessions for min- 
ing kaolin in Laguna province, and the pearl! fisheries 
in the Sult archipelago are said toform an important 
source of wealth. 

Taken altogether, the above statement, comi: g from 
an Official source, establishes the fact that the Philip- 
pine Islands have a so‘id mineral as well as agricultural 
value. When the pacification of the islands is effect- 
ed, a promising field will be open in the exploitation of 
the actual extent and value of these resources, 

a 
TRANSPORTATION IN THE RECENT SNOWSTORM. 

When we consider what a splendid series of weather 
prognostications is sent out to the railroad companies 
by the United States Weather Bureau, we think that 
the immediate blockade which follows a snowstorm of 
more than usual severity is, in many cases, quite inex- 
cusable. The receipt of the warning of a snowstorm 
should be followed by the placing of ‘snow-fight- 
ing” trains, with plows and properly trained and 
equipped crews, at stated intervals along the main 
lines, whose duty it should be to pass to and fro over 
their own sections of the line. Had this been done on 
the great trunk lines which enter New York city, they 
would have been able to keep at least the suburban 
tracks clear and prevent the drifts from accumulating. 
Instead of this the storm was in many cases allowed to 
run its course before the plows were sent out. To 
any railroad man who is acquainted with the elabor- 
ate snow-fighting preparations of some of our Western 
roads, it was evident that the New York, New Haven 
and Hartford Railroad, for instance, could have read- 
ily kept open its suburban lines, had the company 
sandwiched in an occasional snowplow between its 
regular and frequent passenger trains. Instead of this 
the company appeared to be content to let its subur- 
ban service come gradually and inevitably to a stand- 
still. 

In the city the most significant fact was the contrast 
presented between the two systems of traction in use 
on the lines of the Metropolitan Street Railway Com- 
pany. The cablecars, thanks to their positive connee- 
tions by cable to the full available horse power at the 
power stations, were able to grind their way steadily 
through the heavy snowdrifts without a single block- 
ade; but the underground trolley, after a desperate 
struggle with its old enemy, had to give up the unequal 
contest. It is only fair to state that the breakdown 
was not due to failure of the electrical features of the 
system so much as tothe fact that the adhesion of the 
driving wheels was destroyed by the accumulation of 
snow on therails. Generally speaking, there was ample 
power at the motors, at least in the earlier stages of the 
storm, and it was not until most of the snow had fallen 
that the old trouble of short-circuiting and clogging of 
the conductors was experienced. 

While the underground trolley is inferior to the cable 
in a snowstorm, it surpasses it under every other con- 
dition of service, and the delays in winter storins do not 
equal the ever-recurring breakdowns to which the 
cable is liable at any time of the year. 

Every snowstorm of any severity that strikes New 
York city suggests the immense advantages that would 
be afforded by an underground system of rapid transit, 
which would of course be entirely unaffected. A sug- 
gestion of this is afforded by the fact that it was the 
underground mail tubes that saved the local postal ser- 
vice from a blockade. According to the Assistant Post- 
master, the tubes made possible the delivery of large 
quantities of mail which under the old mail wagon 
service would have been delayed in the main office. 
An underground railway running the length of Man- 
hattan Island would have been an inestimable boon 
during the many storms of this winter—it would prove 
an inestimable boon indeed at any time of the year. 

+ -O>-— 
THE SINKING OF THE WHITE SsTAR STEAMER 
‘* GERMANIC.” 

Everyone who takes any interest in Atlantic navi- 
gation will feel a pang of regret that such a splendid 
veteran of the transatlantic service as the ‘'Ger- 
manic,” after successfully. buffeting the storins of 
twenty-five winters, should be condemned to sink in- 
gloriously while at her moorings in the port of New 
York. The accident is attributable indirectly to the 
bitter cold and the storuis of the last few days. When 
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the ship made fast at her pier, her deck, sides, masts, 
and rigging were coated with many tons of ice, the 
weight of which, being placed so high above the water- 
line, materially affected though not endangering the 
stability of the ship, especially as the unloading pro- 
gressed. On Monday. while she was coaling from 
barges alongside, she had a heavy list to starboard, 
which increased ultimately to 8 degrees, when coaling 
was discontinued on the starboard side and carried on 
through the port side, the starboard ports being left 
open. At9:30 P. M. a heavy gust of wind careened the 
ship to port, and assisted by the weight of the ice aloft, 
heeled the vessel sufficiently to let the water in by the 
coal ports. After an unsuccessful effort had been made 
to close the ports the ship righted herself and took 
water in by the starboard ports also. Before anything 
could be done to save her, the vessel was down on the 
mud. 

Cofferdams are being built around ports and hatch- 
ways, and an effort will be made to pump the ship dry. 
The wrecking company are fully confident of their 
ability to float her within in a few days. 

The ‘' Germanic ” was the pioneer vessel of the modern 
type, and since her maiden trip in 1875 she has crossed 
the Atlantic 600 times, covering a total distance of 
about 1,800,000 miles, or sufficient to carry her around 
the world on a great circle 75 times. She has carried 
some 60,000 saloon and 200,000 steerage passengers, and 
to the credit of her builders and officers it can be 
said that she has never, in all the twenty-five years 
of her service, met with a serious mishap. In 1894 she 
was re-engined and refitted at a cost of $250,000, and 
to-day she is faster by a knot per hour than she was a 
quarter of a century ago. 

++ 
THE HEAVENS IN MARCH. 
BY GARRETT P. SERVISS. 

The first month of spring witnesses the retreat of the 
constellations which formed the glory of the mid winter 
nights. The early evenings of March are not entirely 
deprived of the presence of Sirius, Orion, and their 
splendid attendants, but these stars are on their down- 
ward way, and, as they approach their setting place, 
they do not sparkle with the dazzling beauty that 
characterizes them when they are mounting from the 
east or crossing from the meridian in the crisp air of 
January or December. At 9 o’clock P. M., in the mid- 
dle of March, they are all in the western half of the 
sky, while far less brilliant star groups occupy the 
zenith and the east. Leo is near the meridian, with 
Hydra stretched across the south, and the quadri- 
lateral of Corvus rising well above the eastern hills. 
Behind Corvus come the leading stars of Virgo, while 
Arcturus glows redly in the northeast, and the Great 
Dipper is conspicuous between Arcturus and the pole. 


THE PLANETS. 


Mercury isan evening star, reaching its greatest elon- 
gation east of the sun on the 24th, when it will set 
nearly two hours after sundown. It should be easily 
seen in the western twilight for several days before and 
after that date. It may interest those who wish to test 
their powers of vision by trying to see the markings on 
Mercury to learn that at the Flagstaff Observatory the 
magnifying power usually employed in studying that 
planet and Venus is only 150 diameters on a 24-inch 
telescope. But diaphragms are employed to cut down 
the aperture to three or four inches, with great gain to 
clearness of seeing when such bright objects are to be 
viewed. 

Venus is a morning star, and still brilliant, although 
gradually losing magnitude as she retreats from the 
earth. She rises between 4 and 5 o’clock in the morn- 
ing, and moves in the course of the month from Sagit- 
tarius into Aquarius. 

Mars, which distinctly outshone its neighbors Castor 
aud Pollux, in Gemini, during the winter, is yet con- 
spicuous and well worth studying with a telescope, 
although not much detail can now be seen on its disk. 
It will be interesting during the month to watch the 
motion of the planet with reference to the two stars. 
Mars rises about noon and sets in the small hours of 
the morning, so that it can be seen all night long. It 
is on the meridian, at the opening of the month, about 
a quarter before 9 o’clock. 

Jupiter, the king of the planets, now in the western 
edge of the constellation Libra, rises at the beginning 
of February about 110’clock P. M., and, at the end of 
the month, about 9 o’clock. It is accordingly coming 
into fairly good position for observation. Prof. Hough 
has recently pointed out that there is a prevailing mis- 
conception as to the rotation of Jupiter. He hiwself 
thought in 1882 that the rapidity of rotation varied with 
the latitude, as on the sun. Now he concludes (and he 
has studied the planet assiduously for twenty years) 
that the different rates of rotation observed on Jupiter 
depend rather on the level of the markings than on their 
latitude. There are two principal rotation periods— 
9 hours 50 to 51 minutes and 9 hours 55 to 56 minutes— 
and spots are occasionally seen moving at these two 
different rates in nearly the same latitude. Usually, 
however, the shortest period is found only within a 
distance of about 9° north or south of the equator, 


although it is not confined to that region. The swifter 
moving spots, Prof. Hough thinks, are the more ele- 
vated. Fortunately for those who desire to satisty 
their curiosity about this grand and puzzling planet, 
many of the markings on Jupiter can easily be seen 
with good three and four inch telescopes, and with a 
five or six inch glass observations of decided scientific 
value may be made. 

Saturn is in the lower part of Ophiuchus, between 
Scorpio and Sagittarius. It is a morning star, rising, 
in the middle of the month, about 2 A. M. 

Uranus in Ophiuchus, about 5° north of the red star 
Antares, rises one hour before Saturn. 

Neptune in Taurus is too faint for recognition by 
the naked eye. 

It is interesting to note that the new asteroid dis- 
covered by Dr. Witt last year, which at times ap- 
proaches the earth many million miles nearer than 
Venus is at inferior conjunction, has at last received a 
name from its discoverer. He has chosen to call it 
Eros. Eros, though a very small planet, is likely to 
play a very important part in the future history of 
astronomy. 

THE MOON. 

March opens with the moon approaching last quar- 
ter. New moon occurs on the 11th; first quarter on 
the 18th ; and full moon on the 27th. 


THE SUN. 


The sun enters Aries, and the astronomical spring 
begins, on the afternoon of March 20. We appear to 
be, at present, close to the minimuin sunspot period, 
and those who accept the view that at such times ex- 
treme contrasts in weather conditions are likely to 
prevail wi:. .be encouraged by a review of the meteor- 
ological records of the past winter, especially when 
taken in connection with those of the summer of 1898. 


———_~>>+o> a _____—_—_- 


WORK OF THE WEATHER BUREAU. 


Each year a concise report of the Chief of the 
Weather Bureau gives an idea of the splendid work 
which this bureau is doing. During the latter {part 
of the fiscal year which ended June 30, 1898, it became 
apparent that the methods of gathering information of 
the approach of the West Indian hurricanes, which 
serve so admirably as warnings for the Gulf and Atlan- 
tic coasts, were wholly inadequate for a service which 
should coverthe waters of the West Indies in which up- 
ward of two hundred naval and transport vessels of the 
United States were operated. The presence of this 
large fleet in the hurricane region nade it imperative 
that precautionary measures should be taken. Accord- 
ingly a bill was subinitted to Congress on January 16, 
1898, authorizing the bureau to establish and operate 
observation stations throughout the West Indies and 
along the shores of the Caribbean Sea, and this bill 
became a law, and arrangements were made for mak- 
ing meteorological observations and displaying hurri- 
cane signals at Kingston, Santiago de Cuba, Santo 
Domingo, Barbados, Port of Spain, St. Thomas, 
Curacoa, and Barranquilla. At the above named 
places observations will be made twice daily and cabled 
to Kingston and the central office in Washington. 
Even during hostilities Prof. Carbonell forwarded daily 
reports from Havana, which were especially gratifying 
to officials of the bureau as well as to scientists all 
over the world. Although the protection of our naval 
forces was a primary object in the extension of the 
storm warning system to the West Indies, other con- 
siderations scarcely less important made the step a 
wise and beneficent one. Now that the exigencies of 
war permit the removal-of a greater part of the fleet 
from West Indian waters, the meteorological service 
will still serve a useful purpose in the protection 
it will afford to the commerce of that very extensive 
region. 

Steps have been taken to equip about thirty stations 
in the Mexican republic by that government with the 
most modern type of meteorological instruments and 
to establish a service similar to our own. Additional 
observation stations have been established in arid and 
subarid regions of the. West. It is believed that the 
additional stations will not only assist in the develop- 
ment of agricultural and industrial interests in the re- 
spective States in which they are located, but will also 
be of material benefit in improving warnings and fore- 
casts, specially for the regions west of’ the Rocky 
Mountains. 

The work of producing a thoroughly satisfactory 
kite was begun in the latter part of 1895. Various 
forms of kites were devised and thoroughly tested and 
many valuable laws relating to the strength and 
efficiency of the kites were developed. The kite fin- 
ally adopted for practical work was an improved form 
of the Hargrave cellular type. A popular idea prevails 
that any one possessed of a few materials and a little 
ingenuity can construct a thorough-going kite. This 
is not true as regards the present Weather Bureau 
kite. The size and construction of every detail have 
to be worked out with reference to the several strains 
at the different points, securing thereby the maximum 
strength with the minimum weight. Suitable forms 
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of automatic registration apparatus have also been de- 
vised. Sixteen stations have been equipped with kites 
and other necessary instruments, and the observers 
chosen for the work were, with three exceptions, 
drawn from the list of eligibles from the Civil Service 
Commission. These men were calied to Washington 
and given a practical course of instruction in the art 
of flying and managing kites. The period of construc- 
tion extended from the 17th of March to the 18th of 
April. If each station had made an ascension daily 
during June, five hundred and ten ascensions could 
have been made, whereas two hundred and seventy- 
eight actual ascensions were made, in each of which 
the elevation attained exceeded 1,000 feet. The 
Weather Bureau kite stations are now in a position, as 
far as means and appliances are concerned, to obtain 
a complete series of observations. Itis expected that 
the kite observations will add largely to our know- 
ledge of temperature of the gradients aloft, and thus 
contribute to the solution of the problem of reducing 
barometer readings on the plateau to sea level. 

As is usual, all forecasts and warnings issued by the 
department are of the greatest possible value to the 
community at large. The true measure of efficiency of 
the Weather Bureau is found in the promptness and 
accuracy with which notice of the approach and force 
of severe atmospheric disturbances is given. The effi- 
ciency of the bureau during the year 1897-98 was fully 
up to the high standard of the previous year. Hurri- 
canes, wind and snow storms, freezing weather, and 
floods were heralded by timely and accurate warnings, 
and undoubtedly saved many lives and a vast amount of 
property. The distribution of the forecasts was in ac- 
cordance with methods tried and proved by the experi- 
ence of previous years. The daily press, the mail, tele- 
graph, telephone, railroad bulletins, etc., were utilized 
to the greatest possible extent; and forecasts, warnings, 
maps, and bulletins were issued and distributed to the 
extent of 23,531,500, which is a most remarkable show- 
ing ; 5.239,800 weather maps of all classes were issued, 
and 108,600 bulletins were distributed during the year. 
Each mnap or bulletin contains daily forecasts and sta- 
tistics showing the weather conditions over some part 
of the United States. In the large cities the map con- 
tains a large number of reports. These are exposed on 
bulletin boards, etc., by boards of trade, business 
houses, and public offices. There is also a very con- 
siderable number issued to the schools and colleges for 
purely educational work. Climatic work was carried 
on in the cotton, corn, and wheat regions, eonsisting in 
reporting the daily temperature and rainfall at 129 sta- 
tions in the cotton region and 131 in the corn and wheat 
region. The establishment of an agricultural experi- 
ment station in Alaska in April, 1898, led to the detail 
of an official of the Weather Bureau for duty in organ- 
izing a climate and crop service in that territory. The 
central station of the new service is situated at Sitka, 
at which point continuous observations are registered. 
Various publications and The Monthly Weather Re- 
view were continued. 

Among the interesting features of the scientific work 
carried out by the bureau were observations on the 
rainfall and outflow of the great lakes, minute oscilla- 
tions by the great lakes, and meteorological chart of 
the great lakes. In 1891, 633 miles of telegraph lines on 
the sea coast and frontier were turned over to the 
Weather Bureau as appropriate to a purely meteoro- 
logical service. These lines traverse thinly settled re- 
gions or connect islands with the mainland by sub- 
marine cable at points where there is not enough 
commercial business to warrant the construction of a 
private line. These lines serve a double purpose. 
First they enable the bureau to receive early informa- 
tion of changes in the weather of exposed points on 
our coast, and they permit of display of storm warn- 
ings near several of the great highways of vesseis leav- 
ing or entering our ports. 

Instruction given in meteorology in the United States 
varies in its character as the subject is considered as a 
part of a course in climatology and geology, or a course 
in mathematics and physics. The former method of 
treatment is appropriate to high schools and to those 
who contemplate becoming observers in the Weather 
Bureau. The latter method of treatment is appropri- 
ate to those in universities, and should fit one for the 
prosecution of important work in dynamic meteorol- 
ogy. The importance of the subject has been kept in 
mind specially in the assignment of observers to duty 
at points where there are colleges and universities not 
already provided with instructors in meteorology. 
Prof. Cleveland Abbe, editor of The Monthly Weather 
Review, has been requested to prepare a report of the 
general conditions of the subject in the United States. 
A meteorological observatory has been erected at 
Columbia University, and a complete course of in- 
struction in this subject will undoubtedly follow. Im- 
portant improvements in experimental equipment 
were also introduced during the year, and classes of 
students visit Weather Bureau stations regularly, and 
advantage is taken of this opportunity to instruct 
large numbers of pupils in the use of meteorological 
instruments, as well as the methods of observations and 
general work of the bureau. 
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AN AUTOMATIC MECHANISM FOR OPERATING 
MINE-DOORS. 

An ingenious mechanism has recently been patented 
by Alfred N. Humphreys and Edward McGrew, of 
Irwin, Penn., which is designed to operate the doors of 
a mine by means of devices which are laid along the 
track leading into the mine, and which are operated 
by the wheels of a train. 

The mine-doors in the present invention are hinged 
to stanchions and close at an anyle to each other. A 
construction consisting of an arm rigidly secured to 
one of the doors, and pivoted to a link connected with 
the other door, insures the simultaneous opening of 
the two doors. 

The door-opening mechanism comprises essentially 
two terminal wheel-bars mounted adjacent to one of 
the rails, and an intermediate wheel-bar connecting 
the other two. 

The two terminal wheel-bars are supported at their 
outer ends on links pivoted in housings. The one 
terininal wheel-bar has a connection with the inter- 
mediate bar; the other terminal bar is joined to the 
intermediate wheel-bar by means of a bell-crank lever, 
as shown in the small side elevator. Shafts connected 
with the inner ends of the terminal bars extend across 
the railway and, at the side opposite the bars, carry 
arms provided with weights serving to return the parts 
to their normal positions after having been acted upon 
by the wheels of a car. 

The intermediate bar is designed to operate the 
mine-doors through the medium of a rock-shaft, a 
erank-arm, and a link connected with one of the doors. 
The rock-shaft extends across the track and carries a 
weighted arm which is designed to return the interme- 
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diate bar to its initial position and to close the doors 
after a car has passed. 

As atrain approaches the station from either side, 
the wheels will depress one of the terminal bars. This 
depression will cause the links and other connecting 
mechanism to depress the intermediate wheel-bar. As 
the intermediate bar is depressed, the rock-shaft will 
pull upon the link connected with the main door and 
thus open tne doors. After the train has passed be- 
tween the open doors and over the last wheel-bar, the 
weights carried by the arms on the several shafts will 
return the parts to their normal position and close the 
doors. 

In order that the doors may be air-tight when closed 
the various wheel-bars and parts have been placed in 
such positions that they shall meet this requirement. 

ent 8 - 
A FRENCH ELECTRIC LOCOMOTIVE. 

The question of the electric traction of trains is a 
subject of ever increasing interest. Of the interest- 
ing experiments made by the Company of the West 
upon the Mantes line with the Heilmaon locomotive, we 
have already given an account. Aside from these ex- 
periments, which are still proceeding methodically 
upon the section between Mantes and Rouen, the en- 
gineers of this company have just decided upon the 
electric exploitation of the new line constructed be- 
tween the Champ de Mars and Versailles in view of 
the approaching exposition. 

On another hand, the Company of Orleans has un- 
der consideration the project of having its trains 
hauled electrically in Paris as far as to the terminal 
station of Quai d’Orsay. 

The Companies of the North and East are, likewise, 
making studies of electric traction, but the results of 
these are not yet kuown. 

Finally, the Paris-Lyons-Mediterranean Company, 
which already has had occasion to apply electricity to 
the exploitation of the Berandiére branch in the vicin- 
ity of Saint Etienne, and upon the Fayet line on the 
Swiss frontier, has, for a short time past, been carry- 
ing on some experiments between Paris and Melun 
with a high speed electric locomotive of which the 
nitial performances have proved very satisfactory. 

Constructed after the plans of M. Auvert, engineer 


of the central rolling stock service, and under the direc- 
tion of M. Baudry, engineer-in-chief of traction, the 
new electric motor did not at first reach the degree of 
perfection that it now appears to have attained. It 
was only after long tentatives and numerous experi- 
ments that it was possible to focus, so to speak, each 
of its parts, and to make of it that harmonious whole 
and marvel of power and precision that we at present 
admire. 

The locomotive Hi, begun toward the end of 1896, 
was not really finished until a tew weeks ago, and it 
was only last month that, in the presence of a privileged 
few, it was submitted to its high speed experiments be- 
tween Paris and Melun and return. 

We have the good fortune to be able to offer our 
readers a reproduction of a photograph of the first 
electric train that ran over the principal lines of the 
Lyons system, hauled by the new locomotive. To the 
rear of the engine, of which one will remark the very 
peculiar form, is coupled a special car containing the 
accumulators, and a first-class coach in which, in the 
trial trip, were seated fifteen invited guests. 

The locomotive is mounted upon three pairs of 
wheels of 3°6 feet diameter. The front axle alone isa 
carrier, the two others being motors. 

Upon each of these latter are directly keyed the 
continuous current electromotors, which give them a 
rotary motion, and of which it is well to give a brief 
description, sinee these are the principal parts. 

Their inductive system consists of two large horse- 
shoe electromagnets placed one in front of the other 
behind the axle. The armature is of the Brown type, 
with conductors inclosed in iron. These latter, 150 in 
number, consist of copper bars of elliptic section. On 
each side of the armature there is arranged a collector, 
and four carbon rubbers serve to transmit the cur- 
rent. 

The frame of the locomotive carries a box divided 
into five compartments. In the one in the front, the 
highest part of which does not exceed 4:25 feet above 
the axles, there is an air compressor actuated by a 
small electromotor of 5 horse power, and necessary for 
the operation of the brake, the whistle, and the start- 
ing mechanism. In the rear compartment, in which 
stands the engineman, are installed the levers and the 
maneuvering commutators. The three other compart- 
ments contain a rheostat for establishing or interrupt- 
ing the current and 18 accumulator elements. These 
accumulators, which are of celluloid and of a special 
type, suffice to make the locomotive run with a re- 
duced speed. In order to obtain higher speeds it is 
necessary to use the supplementary electric energy of 
192 elements contained in the first car or tender, and 
the utilizable capacity of which is 1,000 amperes- 
hour. The weight of the engine and its tender in ser- 
vice is 198,660 pounds. The results, which, as we have 
said, were very satisfactory, were the following, in the 
course of the most recent experiments: The maximum 
load hauled between Paris and Melun, going and 
coming, was 147 tons at a mean speed of 27 miles an 
hour. In running, with the electromotors coupled 
parallel with each other, M. Auvert easily obtained a 
speed of 60 miles with a 100-ton train, and estimates 
that it will be possible greatly to exceed this without 
any inconvenience. 

For the above particulars we are indebted to Le 
Génie Civil. 

rt 0 
Erratum. 

In our issue of January 28, 1899, we described. and 
illustrated a stamp-mill referred to as ‘* Parker’s Rotary 
Ore-Stamping Mill,” the invention of which was cred- 
ited to A. A. Parker. The mill in question was in- 


|. 
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vented by E. F. Parker, of Denver, Colo., and W. D. 
McDougall, Y. M. C. A. Building, San Francisco, Cal., 
and is known as the ‘“‘ McDougall-Parker Rotary Rapid- 


drop Stamp Mill.” 
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A SIMPLE SCAFFOLD-BRACKET. 

In the accompanying illustration we present a 
bracket for builders’ scaffolds which has been pat- 
ented by Louis S. Miller, 72 First Place, Brooklyn, 
New York city, and which is so constructed that it 
may be readily packed within a small space when not 
in use. 

Of the accompanying illustrations, Fig. 1 is a per- 
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MILLER’S SCAFFOLD BRACKET. 


spective view of two brackets in position, and Fig. 2 is 
a top plan view of a bracket. 

The bracket has an arm with a hooked inner end 
engaging the studding, as shown in Fig. 2. The arm 
is supported at its outer end by a brace of angle iron 
formed with a tooth in its lower end adapted to be em- 
bedded in the sheathing-board to hold the bracket 
from lateral movement. The upper portion of the 
brace is turned outwardly at an acute angle to its 
body, and is provided with two cheek-plates which 
receive the arm between them. Between the cheek- 
plates a tooth is located which engages one of two 
notches in the arin. On the bracket a loop is secured 
through which the arm freely passes. 

It should be observed that the arm is provided with 
more than one notch in order to adjust the bracket to 
various widths of studding. 

tt te 
The First Horseless Carriage. 

Vaucanson invented a horseless carriage some one 
hundred and fifty years ago. In a document which 
has recently been discovered it is recorded that the 
mechanician was honored, in 1740, by a visit from 
Louis XV. for the purpose of inspecting the carriage 
which ran without the aid of a horse or other visible 
means of propulsion. Two persons in the vehicle 
made the round of the courtyard to the satisfaction of 
his majesty and suit, but, though a promise was 
secured of royal patronage, the Academy of Sciences 
declared that such a conveyance could not be toler- 
ated in the streets, so the scheme had to be abandoned. 
The motor power was supplied by a huge clockspring, 
so that only a short journey was possible, but the 
gear seeins to closely resemble that of the horseless 
carriages of to-day. 
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INTERESTING STATIC MOTORS. 
BY HOWARD B. DAILEY. 

The amateur worker in static electricity who pos- 
sesses a good influence machine finds himself equipped 
with a source of much instructive entertainment for 
himself and scientifically inclined friends. To the 
experimenter any piece of accessory apparatus having 
novelty of design is always a welcome acquisition. 
The experiments possible with a six or eight plate 
Wimshurst machine, such as is described and illus- 
trated in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
584, are of endless variety, and, when aided by suita- 
ble accessories and manipulative skill, luminous effects 
of great brilliancy and exceeding beauty may be pro- 
duced. Such manifestations naturally appeal chiefly 
to the eye, but not less interesting to the student of 
physics is that class of experiments dealing with the 
conversion of mechanical energy into electrical and 
back again into mechanical energy in a manner readily 
perceived by the eye at a glance. 

To demonstrate this principle, as well as to exhibit in 
astriking way the operation of electrical attraction 
and repulsion, the writer has devised two forms of 
static electrical motors. Fig. 1 is a small horizontal 
engine. At the ends of a vulcanite lever or walking 
beam are two wooden balls covered with gold leaf to 
give then a conducting surface. These play up and 
down between upper and lower sets of stationary 
brass balls. 

The two upper balls, which are in metallic connec- 
tion with each other, are supported above 
the walking beam upon four perpendicular 
glass pillars and are connected with one of 
the conductors of a static machine. The 
lower balls, which are not insulated, are 
given an earth connection through a bind- 
ing post in the ebony bed frame of the 
engine. As the upper balls become charged 
through the action of the machine, their 
attraction causes the nearest of the two 
movable balis to rise within striking dis- 
tance, when it receives a spark, thus be- 
coming itself electrified, and is immediately 
repelled downward to one of the earth-con- 
nected balls, to which it yields up its charge. 
Being now in a neutral condition, it is 
again attracted upward. As the material 
separating the moving balls is an insulator, 
the action of each is independent, of the 
other, one being repelled while the other 
is attracted. A reciprocating motion is thus 
given to the lever which is communicated 


against the rim of the flywheel soon brings it to rest. 
Fig. 2 is a simple rotary motor. Into the hub of a 
horizontal spindle, whose indented ends receive pivot 
pointed screws passing through the tops of two up- 
right brass standards, are inserted four slender vul- 
canite rods carrying at their outer ends gilded wooden 
balls. At the opposite sides of the instrument and very 
near to the revolving balls are placed two larger balls 
of polished brass, supported upon glass rods and con- 
nected respectively with the opposite poles of a static 


- guides. 


Fig. 2.—ROTARY ELECTRIC MOTOR. 


MEASURING AND TESTING INSTRUMENTS USED 
IN THE MANUFACTURE OF NAVAL ORDNANCE. 
(Continued from first page.) 
ciently different from that of other classes of machine 
shops to necessitate special appliances for performing 
and testing the various operations, and these appli- 
ances have been invented largely by the naval officers 
in charge of the work and have been constructed in 

the gun factory. 

All measurements are given to the machinists in the 
form of steel rods, called ‘‘ points,” which are about 
3g of aninchin diameter and of a length which cor- 
responds to the desired measurement. The rod is 


|}rounded on the ends and is ground off on an oil- 
||stone to the exact length required, this length being 


determined in a measuring machine. The length of 
the rod is stamped on the rod in figures running to 
the third decimal place. 

The measuring machine in which the length of the 
“ points ” is tested was invented and built in the Naval 


||Gun Factory, except for the graduation of its scales. 


This machine has a bed 7 feet long, which is supported 
on a heavy wooden stand. The entire machine, includ- 
ing the bed, is machined all over. Two V-shaped 
guides are formed on the upper face of the bed. A 


|| fixed head is secured at one end of the bed between 


the guides, and an adjustable head is mounted on the 
Each head has a hardened plate secured in 
the face which is opposite the other head, and it is be- 
tween these plates that the measuring is done, and 
against them that the ends of the ‘ points” 
rest. A scale plate, which is 674 inches in 


to the flywheel shaft by means of a connect- 
ing rod and crank disk. 

Since the attractive and repulsive foree of 
static electricity is far from powerful, it is essential that 
machinery operated by it should be very light and freely 
running. To this end the moving balls, which are 
about 13g inches in diameter, are made hollow and 
very thin, being turned in halves and glued together. 
The flywheel, which is of gilded wood, is very light and 
runs in pivoted bearings, as does the walking beam. 
This beautiful little machine, highly finished in all 
its parts, presents a very attractive appearance and 
runs at a rapid rate of speed; the click of the sparks 
as the swiftly flying balls charge and discharge them- 
selves being strongly suggestive of the puffs of a steam 
engine. Watching the instrument in operation, an ob- 
server, unaware of the lightness of the moving parts, is 
impressed with the idea of considerable power, but is 
somewhat surprised to find that a sheet of note paper 
standing upon edge and leaning at a slight angle 


Fig. 1—STATIC ELECTRICAL MOTOR—RECIPROCATING. 


machine. The current being turned on, attraction and | 


repulsion cause a rapid rotation of the spindle. 

This motor, from its continuous rotary action, is 
much the more powerful of the two, and has about it 
a sensitiveness and life that is wonderfully taking, 
while its appearance in the dark is highly interesting. 
Both these instruments run very satisfactorily either 
from a small influence machine or an ordinary fric- 
tional machine, furnishing an excellent illustration of 
the reappearance as mechanical energy of part of the 
power applied to the static generator after having been 
transformed largely into electrical energy. 

+ @+.—______- 

Ir is said, according topress reports, that in Stuttgart, 
Germany, all horse trucks and wagons are to be ban- 
ished from the streets after a certain period of time. 
Stuttgart is the home of Herr Daimler. 


———_— 


Star Gage and Rind Gage. 
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length, and which was graduated by the 


Brown & Sharpe Company, is sunk in the 
beds between the two guides, and it is gradu- 
ated with the utmost precision in hundredths 
of an inch. 

The adjustable head consists of a rectan- 
gular box which is open at the top and bot- 
tom. It is held firmly down on the guides 
by two straps which fit over the upper 
edges of the sides of the head and which 
slide on guides formed on the sides of the 
bed. The under sides of these latter guides 
are at right angles to the side wall of the 
bed, while their upper faces are inclined 
downward toward the bed. Gibs carried by 
the straps, and held against the under sides 
of the strap-guides by setscrews on the 
straps, serve to prevent wobbling of the 
straps on their guides. Notches are forined 
in the strap-guides at intervals of half an 
inch, and bolts which are guided in vertical 
holes in the straps engage these notches 
and loek the straps. The upper ends of 
the bolts are pivoted to spring-pressed thumb-levers 
which are fulcrumed on the straps and serve to operate 
the bolts. Hand screws are carried by the strans, and 
they may be screwed against the strap-guides as an 
additional locking means for the former. 

Screw shafts are journaled on the adjustable head, 
one on each side, so that they can have no longi- 
tudinal movement relatively to the head; and their 
threaded ends engage screw-boxes which are fastened 
to the straps. These boxes are split, and the cut is 
drawn together by a screw to compensate for wear. 
-The threads on the screw shafts are very perfect and 
are cut forty threads to the inch. Each shaft, besides 
having a hand-wheel by which it may be turned, car- 
ries a bevel gear which meshes with a similar gear on 
a shaft that is journaled on the end of the adjusta- 
ble head, so that the screw shafts are geared together, 


Handle of the Star Gage. 
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This gearing, when the straps are locked to the bed 
by means of the bolts, engaging notches on the strap- 
guides and by the clamping of the hand screws, ena- 
bles the adjustable head to be moved back and forth 
by turning either of the screw shafts. Two wires are 
fastened in the front of the adjustable head, and, after 
passing over guide pulleys back of the fixed head, 
have a weight attached to their ends. This weight 
draws the locking bolts in the straps against the front 
walls of the notches in the strap-guides, and it also 
forces the screw-shafts against the front surfaces of the 
threads in the screw-boxes, thus eliminating any error 
due to looseness or wear of these parts. Two vernier 
plates, one on each side. are secured to the inner sides 
of the adjustable head in an inclined position, so that 
their graduation lines, coming down on a sharp edge, 
reach the surface of the scale plate in the bed for the 
purpose of accurate reading. A magnifying glass is 
supported above the verniers by a slotted arm having 
arack formed along the u»per edge of the slot. The 
rack is engaged by a spur-gear on a stud that is car- 
ried by a vertical post which may be turned on its 
axis or clamped in a vertical bearing on the adjustable 
head. A hand-wheel attached to the spur-gear ena- 
bles the glass to be moved back and forth, and the post 
perinits it to be swung from side to side. By the use of 
the vernier plates, measurements may be read to the 
one-thousandth part of an inch. One of the screw 
shafts is provided with a vernier wheel, by means of 
which measurements may be read to the ten-thou- 
sandth part of aninch. A small magnifying glass for 
the vernier wheel is clamped to a vertical rod that is 
fixed on the adjustable head. 

In measuring a “* point ” on this machine, the ‘‘ point” 
is laid on two or more loose blocks which lie on the 
bed and support the * point” centrally over the long 
seale-plate. One end of the ‘‘ point” is made to rest 
firmly against the fixed head, and the adjustable head 
is moved by hand until] the locking bolts of the straps 
can engage notches which place the head at the next 
half-inch mark beyond the end of the ‘*‘ point,” and the 
hand-screws on the straps are set up. The screw- 
shafts are then turned to bring the adjustable head 
against the end of the ‘‘point.” This end of the 
‘* point” is then repeatedly lifted off its support, while 
the adjustable head is given a final adjustment to se- 
cure with the end of the ‘‘ point” a contact that is firm 
but which does not amount to compression. The 
inches and thousandths of an inch are then read on 
the vernier plates within the adjustable head, and the 
ten-thousandths of an inch are read on the vernier 
wheel on the screw shafts. In practice, however, in- 
stead of using the vernier wheel, the ten-thousandths 
are usually interpolated on the vernier plates. 

When a ‘“‘point” is to be used in applying a certain 
measurement, the adjustable head is first accurately 
placed by means of the readings on the large scale and 
vernier plates (and also, if desired, of the vernier wheel) 
and then the “point” is cut as near as possible to the 
given length, taking care that it be too long rather 
than too short. The ends of the “point” are then 
shaped with a file and are rubbed down on an oilstone 
between repeated trials until the ‘‘ point ” will lie be- 
tween the heads of the measuring machiue with the 
desired firmness of contact. 

The measurement having been transferred to the 
“point,” it is used directly to apply the measurement 
to an inside diameter ; but, for gaging an outside dia- 
meter some form of calipers must be used. For the 
rougher cuts, jointed calipers and beam calipers are 
used, the latter having verniers thereon. But the 
finishing cuts are tried by use of ‘‘snap gages.’? These 
consist of crescent-shape pieces of soft steel (for the 
larger measurements, about one-fourth of an inch in 
thickness), having their horns tempered and formed 
on the insides into flat faces, which are at right angles 
to a line connecting the horns. Owing chiefly to 
changes in the temperature, the horns of the ‘‘snap 
gage” do not remain at all times the same distance 
apart. On each occasion when the ‘‘snap gage” is to 
be used it is carefully adjusted to the “ point” in a 
most ingenious manner. If, on attempting to place 
the ‘‘ point” between the horns, the latter are found 
to be too close together, a blow of sufficient force to 
dent the metal is struck with the edge of a hammer 
near the inner margin of the crescent. This denting 
of the gage forces the metal laterally and lengthens 
the inner curve of the erescent, the outer curve re- 
maining of the same length. The result is to separate 
the horns very slightly. If, now, they are found to be 
too far apart to properly contact: with the ends of the 
* point,” another blow is struck with the hammer edge 
near the outer curve of the crescent, with the effect that 
the horns are made to approach each other. When 
the ‘“‘snap gage” is adjusted, the mechanics of the 
Naval Gun Factory will, in spite of the fact that the 
gage may weigh five pounds and be more than a yard 
between the horns, get the work almost without ex- 
ception correct within three one-thousandths of an 
inch. 

While the plain ‘‘snap gage” is used in most of the 
outside measurements, there is a vernier ‘‘snap gage” 
made of aluminum that is used for some of the larger 


outside measurements. This gage consists of a cres- 
cent-shape aluminum frame, having steel blocks dove- 
tailed upon lugs on the inner sides of the horns. One 
of the steel blocks has its surface at right angles to a 
line joining the horns, and the other steel block has its 
surface inclined at an angle of about thirty degrees. 
Upon this inclined surface is mounted a sliding block, 
having a face that is opposed to the face of the block 
on the opposite horn. The sliding block is adjusted 
by ascrew journaled in the block on the horn and en- 
gaging a lug on the sliding block. Each of these 
blocks carries a scale plate, which plates together form 
a vernier for measuring the increase or decrease of dis- 
tance between the measuring faces on the horns, due 
to the travel of the sliding block up or down the in- 
cline. 

For measuring the inside diameter of the jacket, when 
it has been expanded by heat for shrinking on the 
tube, to see if it has been sufficiently enlarged, two 
‘*points” of the proper length are fastened at their 
middles,and crossed at right angles to each other. 
These “ points,” secured to a handle, are thrust back 
and forth through the interior of the jacket, and the 
degree of expansion in all parts is thus tested. 

Templates are used to deterinine the curves at the 
ends of the jacket and of the hoops and to turn the 
threads in the breech and hreech-block. 

In testing the bores of the great guns two delicate 
and ingenious instruments are used. One of these in- 
struments is used to test the straightness of the bore 
and the other to test its uniformity of diameter. Be- 
tween each of the final cuts in the bore of the gun the 
straightness of the bore is tested. At least for the last 
10 feet of its length it must not run out of a perfectly 
straight line more than four or five one-thousandths of 
aninch. It is usually true within two one-thousandths 
of aninch. The testing for straightness is done by an 
instrument which consists of a compound lever one arm 
of which carries a roller which rests transversely in the 
bore of the gun and rises and falls as the gun turns on 
its axis in the lathe, if the bore is out of true, and the 
other arm of which is formed into a pointer that moves 
over the face of a scale with motion to correspond to 
the movement of the roller. The instrument is sup- 
ported by a metal base plate which is bolted to two 
bars that are clamped in the tool post of the lathe on 
which the boring is being done. At the forward end 
of the base plate rises a pair of short standards which 
have slots in which rest two knife edge lugs that are 
carried by the long lever. The rear end of the base 
plate carries a pair of tall standards which have slots 
that receive the upward thrust of a pair of knife edges 
formed on lugs at the rear end of the short lever. Simi- 
lar lugs at the rear end of the long lever-and a pair 
directly above these lugs on the short lever are connect- 
ed bya link which transmits the motion of the long 
lever to the short lever. The two arms of each lever 
are proportioned to each other about as one to ten. 
The link is made of two end pieces bolted to an inter- 
mediate piece, so that its length may be adjusted to 
bring the short lever to a horizontal position. The 
short lever carries a weight which is shifted along the 
lever until it nearly but not quite counterbalances the 
weight of the long lever on the roller in the bore. On 
the end of the short lever is a finger which stands 
against an ordinary steel scale that is clamped to a 
standard. The short arm of the larger lever is of metal, 
but the long arm is of wood (having considerable depth) 
to reduce the weight. The wooden arm is removable, 
so that arms of different length may be used, as may be 
most convenient. The roller consists of a hardened 
steel disk that has a diameter of about four inches. 

In testing a bore, the slide-rest, to which the base of 
the instrument is attached, is run up until the roller 
on the long lever has reached the point at which the 
bore is to be tested, and the slide-rest is then stopped. 
The gun is now slowly revolved, while the pointer is 
carefully watched to note its movement over the scale. 
The bore is thus tested at stated distances throughout 
its length. 

The instrument used to test the diameter of the 
bore is called the ‘‘star gage.” This instrument is so 
delicate that readings may be taken upon it in ten- 
thousandths of an inch. It consists, essentially, of a 
cylindrical casing or pipe having a head in which are 
three sockets carrying steel rods or ‘‘ points,” the sockets 
being acted upon by springs that force them against 
the tapered end of arod that slides in the casing. By 
measuring the difference in the movements of the rod 
which are necessary to force the ‘“‘ points” out against 
the bore of the gun at different points along its length, 
the difference in diameter is determined. The ‘‘ points” 
are threaded into the sockets so that those of different 
lengths may be used for different sized guns. Two of 
the sockets are mounted in sector-shape blocks that 
are held between the plates of the head by screws pass- 
ing through arc-shape slots so that the radial position 
of these sockets.may be changed. Back of the three 
spring sockets is a set of four holes in the head, in which 
four guide points may be screwed. These points in the 
spring sockets are set at equal circumferential distances 
apart and used without the guide points when the 
bore is to be tested before it.is rifled. But, in testing 
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the bore after it is rifled, the guide points are put in 
place and run in the grooves of the gun, and the mov- 
able points are set to run either on the lands or in the 
grooves as is desired. The casing is made in sections, 
so that it may be put together to any desired length ; 
and a scale is marked upon it, so that the location of 
the points in the bore may be measured. The rod 
(whose tapered end forces outward the spring sockets) 
has a handle that fits over the cylindrical casing, and 
the handle is made in two sections that are screwed 
together for adjustinent and are locked, when adjusted, 
by athumb screw. The forward section of the handle 
carries a vernier plate at the side of aslot through 
which shows a short scale plate on the casing. 

In using the star gage, aring gage whose internal 
diameter is the same as the correct bore of the gun is 
placed outside of the movable points, the latter are 
forced firmly +gainst the ring by the action of the tap- 
ered end of the rod, and the vernier on the handle is 
set at zero by screwing one of the handle sections upon 
the other. The handle sections are then locked in ad- 
justed position by the thumb screw, and the gage is 
ready for use. The head of the star gage is now in- 
serted into the bore to the point to be tested, and the 
rod is slid forward until the movable points are in firm 
contact with the bore, when the reading is taken on 
the vernier, as plus or minus the indicated number of 
ten-thousandths of an inch, according as the bore is 
larger or sinaller than the standard of the ring gage. 

It is by the use of such ingenious and accurate in- 
struinents as have been here described that the great 
guns of our navy, with their parts varying in dimen- 
sion from a fraction of an inch to forty feet, are built 
as accurately as the highest class of smaller machinery, 
and they demonstrate that the American naval officer 
is not only a fine sailor and a powerful fighter, but that 
he is a mechanical engineer of the highest order as 


well. 
ti - 2 


Miscellaneous Notes and Receipts. 

Decorating Wax or Stearine Candles.—This is done 
mostly with decalcomania (transfer pictures). Coat 
the candle first with a warm gelatine solution prepared 
in water, then lay on the transfer picture firmly and 
smoothly and allow to stand for several hours. After 
that dip the candle in water, so that the paper upon 
which the picture is printed is soaked and can be so 
removed that the picture remains on the candle. When 
this is properly done, remove the gelatine with a soft 
sponge and water, allow to dry, and dip the candle in 
melted paraffine, so as to give the picture a protective 
covering. Instead of the gelatine, spirit lacquer may 
be used, but this cannot be washed off.—Die Mappe. 

Reliable Hair Remedy.—Dieterich gives the follow- 
ing prescription for a good hair water, furthering the 
growth of hair: Quinine hydrochlorate, 0°4; tannin, 
1; spirit of wine, 80; tincture of cantharides, 1; gly- 
cerine, 6; eau de Cologne, 4; vanillin, 0°01; and pow- 
dered sandalwood, 0:005 gramme. This liquid is al- 
lowed to stand five days and then filtered. The head 
should be washed with it every two days. A hair 
pomatuin, serving for the same purpose, which has 
been found especially valuable to prevent the falling 
out of hair with nervous headache, is recommended 
by Leistikow in the following composition: Tincture 
of cantharides, 3; chloral hydrate, 2; lanolin, 5; vase- 
lin, 10; cherry laurel water, 10; and lime water, 10 
gramimes.—Pharmaceutische Centralhalle. 


The Japanese Watch Industry.—According to the 
Deutsche Uhrmacher Zeitung, the Swiss consul at Yo- 
kohama reports : 

The production of the Osaka Watch Company in 
1897 amounted to about 2,500 watches, mostly silver. 
During the time of its existence the factory has pro- 
duced about 10,000 watches. Since a year ago the 
factory in Osaka imports movements and cases from 
America, but the watches thus produced are dearer 
than the American, which they imitate, and are no 
better. 

The factory which is being founded in Tokio, and is 
to make watches of Swiss models, under. the direction 
of Japanese who have learned the trade in Switzer- 
land, has not yet completed its outfit of machinery. 
It possesses a steam boiler of five horse power, a ma- 
chine for making watch cases, as well as some machines 
for making arbors, wheels, screws, etc. This ‘‘ factory” 
has, after an existence of four years, not yet produced 
a single watch, and can only be regarded as a watch 
making school, which now employs about twenty 
young persons. Besides, it will, like the factory at 
Osaka, import a number of ready-made watch parts, 
and, according to the new treaty, will have to enter 
them as articles of luxury, dutiable at the highest 
rate, for watch parts, as well as finished watches, are 
subject to the rate of 25 per cent. Both establishments 
are now working with Japanese forces. The Osaka 
Watch Company has dismissed its manager as well as 
the American operators. 

‘““According to these statements, it seems that the 
civilization of Japan, progressing in Western fashion, 
which in other fields can boast of considerable achieve- 
ments, did not vet afford an adequate ground for the 
watch industry,” concludes the above-named journal. 
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Sorrespondence. 


Facilities for Building War Ships. 
To the Editor of the SCIENTIFIC AMERICAN: 

As an old reader of your valuable paper, I take the 
liberty to consult you about a matter which is of some 
interest to me, and I would ask you, if this is not an 
abuse of your time, to kindly send mea few lines on 
the point at issue. 

I always thought until recently that the facilities of 
England in building men of war, cruisers, etc.. were 
enormous and far beyond the corresponding facilities 
of the United States in particular. Now, a friend of 
mine, apparently well posted on these matters, assures 
me that the United States can, if they wish, turn out 
as many, as big, and as good vessels fit for war, say in 
three years, beginning now, as England can in the same 
time. This I cannot believe. From what I read, I 
feel pretty certain that the vessels being of the same 
type and of the same perfection, England can surpass 
the United States for the number of vessels turned out 
in a given time. Each of us is honest in his opinion, 
and we would like to know who is mistaken. 

A. W. FORSTALL. 

College of the Sacred Heart, Denver, Col. 

[In answer to an inquiry sent out by the British 
Admiralty a few years ago to ascertain the warship 
building facilities of Great Britain, it was found that 
the whole British navy could be duplicated in two 
years’ tinie. As the total tonnage of the British and 
United States navies is about 1,500,000 tons and 300,000 
tons respectively, arguing on this basis, the capacity of 
the British yards is at least five times that of our 
own.—Eb. ] 


Railroading in the Philippines. 
BY SPECIAL CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

No better idea of the undeveloped condition of our 
new Oriental colony could be conveyed than by the 
statement that this great island group, with an area of 
over 114.000 square miles and a population exceeding 
20,000,000, has but a single railroad line. The only rail- 
road line of the Philippines—the Manila and Dagupan 
Railway—extends for a distance of 130 miles from Ma- 
nila to Dagupan, a minor port near the center of the 
west coast of Luzon. It thus serves as an outlet to the 
largest continuous area of valley lands on Luzon or 
elsewhere on these numerous islands. 

The lack of interest in transportation facilities and 
in commercial and agricultural pursuits under Spanish 
rule is ever apparent, and this neglect is quite com- 
prehensible to the average student of Philippine 
affairs. The governor-generals, always expecting a 
recall, had little interest in the development of the 
country, and all save military improvements, which 
were imperative, were neglected. Estimates for road 
making and for other internal improvements were 
ignored, or, if any start was actually made, the work 
was never completed ; for the funds raised for this pur- 
pose through oppressive taxation were all misappro- 
priated or used for improvements here in Manila. 

But in spite of all this and the restrictive methods of 
the Spanish government regarding commerce and in- 
dustry, the company which constructed the Manila 
and Dagupan Railway were granted quite liberal con- 
cessions. This was due probably to the hope of an in- 
crease in revenue from taxation on the road and to the 
advantages it would offer for transporting troops, 
rather than to a desire to benefit the island commer- 
cially. 

The question of railroads occupied the attention of 
the colonial government as early as the year 1875. At 
that time an elaborate scheme was formulated. It pro- 
vided for the construction of roads of general public 
utility, either by the government or by subsidized com- 
panies, under concessions granted by the home govern- 
ment ; and for roads of private interest under conces- 
sions granted by the governor-general of the colony. 
But no definite move toward securing a railroad line 
for these islands was made until ten years later. In 
1885 the Spanish government offered a subsidy of $7,650 
per mile on aspecified line of 180 miles, but it was not 
accepted by any Spanish capitalists. The following 
year another and more liberal offer was made. It in- 
cluded a guarantee of 8 per cent annual interest on a 
maximum cost of $49,643 per mile. In the fall of 1886 
the offer was accepted by a number of London capi- 
talists, and, in accordance with the termns of the con- 
cession, the line was to be completed within four years 
from July 22, 1887. At the end of 99 years the road, 
with the rolling stock, was to revert to the government 
without compensation. 

Most of the work of construction of the road was 
done by native laborers, but quite a numher of Chinese 
coolies were employed. The track is of % feet 6 inches 
gage, and steel rails weighing 45 pounds to the yard 
are used. The entire roadbed is very level and is quite 
free from cuts and curves, but has plenty of bridges, 
and this last was the only difficulty met with in the 
construction of the road. On the whole line there 
are at least sixty iron bridges, with cylindrical steel 
piers. The bridges are uniformly of 20 meter spans, 


Per the largest is that over the Rio Grande de la Pam- 
panga, which consists of six spans. The roadbed has 
an average elevation of about four feet above the gen- 
eral level and is all ballasted with fine gravel. The 
ties are of hard wood, which is generally cut on the 
islands. 

The rolling stock is very light as compared with that 
of our railroads. The locomotives appear to be little 
superior in speed or capacity to the ‘“‘ jerk water” or 
‘“‘dinkey” locomotives in use about mines and manu- 
factories in the United States. They are of less than 
ten tons weight and the passenger cars are correspond- 
ingly small. These carriages are of an English type and 
are of three classes, all being divided into three com- 
partments, with a gangway running along on the out- 
side. Each apartment will seat eight passengers. The 
few first-class passengers are comfortably seated in cane 
chairs, and the second and third class carriages have 
wooden bench-like seats. The second-class cars are the 
more comfortable of the two, as they are seldom 
crowded, while those of the third class are usually 
filled with natives carrying great baskets or bundles. 

At present there are three passenger and three freight 
trains each way daily, but only one of the trains car- 
ries mail. The passenger trains cover the 130 miles be- 
tween Manila and Dagupan in eight hours. A passen- 
ger train is usually composed of eight or ten carriages, 
of which more than half are usually of the third class. 
The passenger rates range from two cents per mile for 
third-class to five cents per mile for first-class passage. 
The station houses and other buildings along the line 
are’very complete, owing to a requirement of the 
Spanish authorities. The Manila depot is a well ar- 
ranged two-story building 70 by 45 feet, with car sheds 
825 feet Iong. It covers four tracks, but the entire 
structure is built of wood. The general offices of the 
road are located on the second floor, while the first 
floor is quite similar to American station houses. 
There are twenty-eight other station houses on the 
road, and, while they differ somewhat as to size, they 
are of a uniform type. There are good freight sheds at 
all stations. 

The machine shops and engine houses of the road 
are located at Cafoocan, four miles from Manila, and 
here General Manager Higgins has his residence. With 
the exception of the general manager and afew English 
overseers and one or two Spanish station masters, the 
road is operated by natives. There are native station 
masters, telegraph operators, clerks, engineers, train- 
men, mechanics, and laborers, and all of these work 
for very low wages. Twenty dollars in gold is a large 
salary for a station master or clerk, and the trainmen 
receive but little more than half this amount. But the 
natives give good satisfaction in every capacity in 
which they are employed, in spite of their inclination 
to make extra money when the chance is presented. 

As to the original cost of the road there are few re- 
liable statistics, and its present financial standing is 
unknown to others than the officials. But it is evident 
that the cost of construction per mile must have been 
much lighter than the cost of similar roads would be in 
America, and the running expenses are much lower. 
From all appearances the road is at present in a very 
flourishing condition, and since the capture of Manila 
the traffic has been heavier than ever before. 

This single railroad line of our new Oriental colony 
traverses some of the finest country to be found in all 
these islands. For probably 90 miles it runs diagonally 
across a continuous level or slightly rolling area, sepa- 
rated from the sea and hemmed in by mountain ranges 
which in places rise to the height of 5,C00 feet. The 
northwestern corner of the valley opens on the shallow 
gulf of Lingayen, whereon is situated Dagupan, the 
terminus of the road.. On the southern end _ this 
ideal valley region is bounded by Manila Bay, the 
Pasig River, and Lake Bai, the most important lake 
in these islands. In this valley region and the border- 
ing mountain region is included all of the six provinces 
wherein was begun the Spanish subjugation of these 
islands, and to-day they are the most important part 
of Luzon. .These are- Manila. Bulacan, Pampanga, 
Tarlac, Nueva Ecya. and Pangasivan, all of which are 
traversed by the Manila and Dagupan road. 

The scenery along the line of this railroad is most 
picturesque.. For fifteen miles out of Manila the land 
rises in irregular, long, sloping hills, scarcely half a 
hundred feet in height. On one hand is a succession 
of rice fields, and on the other the hillsides are ter- 
raced with queer native bamboo huts. At Caloocan 
are seen the first reai signs of civilization. Twenty-five 
miles from Manila is Maloios, the capital of the so- 
called Filipino Republic. Like many other native 
towns, it is stretched out for a considerable distance 
among the bamboos and ponds. Between Malolos and 
Calumpit, a distance of nine miles, there are twelve 
bridges across streams of sufficient volume to be called 
rivers. Ten miles from Calumpit is San Fernando, 
and ere we reach this place we have left behind the 
bordering hills of Manila Bay. Twenty miles beyond 
San Fernando we pass through a cut about 300 yards 
long and 30 feet deep, the only one of any consequence 
on the road, and here at Bamban we have reached the 
mountains. Beyond Bamban the iandscape changes, 
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and cocoanut groves begin to supplant the bamboo 
flats. Tarlac is one of the most important towns on 
the road. It is located in the province of Tarlac. 

The remaining forty-five miles of the road to Dagu- 
pan runs through flat land, well drained, and there is 
a succession of rice fields, cane fields and cocoanut 
groves. The only important town on this part of 
the road is Bayambang on the river Agno. The Eng- 
lish firm of Smith, Bell & Co. have a large rice mill 
there, and at Calasias, the next station to Dagupan, 
are made the finest of the Manila hats. Such are the 
scenes along the only railroad line in the Philippines, 
and in spite of its insignificance this road has done 
much toward improving the country through which it 
passes. Ere long American energy and capital will 
begin the grand work of development so long delayed 
through Spanish misrule, and the toot of the Ame- 
rican locomotive, echoing through the bamboo jungles 
and cocoanut groves, will soon awaken these op- 


pressed islands from their long sleep. 
Ooo 
Science Notes. 

A telegram has been received from Sydney by the 
Royal Society. It states that the boring in the coral 
atoll of Funafuti had been discontinued after reaching 
a depth of 1,114 feet. The cores were obtained and the 


material traversed was describedas a ‘‘ coral reef rock.” 


A bill authorizing the use of voting machines has 
been introduced in the Legislature of Illinois, and it is 
claimed that the Chicago Board of Election Commis- 
sioners has promised to give machines a trial if the 
Legislature gives it authority to doso. It is probable 
that the bill will pass. 

The Automobile Club de France announces a com- 
petition of motor carriages actuated by storage bat- 
teries. Exhaustive tests will be made on the life of 
the cells and on their efficiency. Account will also be 
taken of their weight and the facility of operating and 
the cost of maintenance. 


A repetition of the serious accident which occurred 
over a year ago at Garrison’s, on the Hudson River 
Railroad, has occurred in England, on the London and 
Northwestern Railway. Between Chester and Holy- 
head the track runs ciose to the seashore. Dur- 
ing agale which occurred at night the track gave 
way while a goous train was passing, precipitat- 
ing the engine and severai ears into the sea, and the 
engine was found onend. It is tuuught that the tide 
carried away the sea wall and ballast betuze the train 
reached the scene of the accident. 


The Crehore-Squire Company, of Cleveland, O., 
has been capitalized for a capital of $1,000,000. The 
promoters of the new company state that they will 
adopt the system invented by Messrs. Crehore and 
Squire, which will tend to revolutionize telegraphy. 
Col. Squire stated that they expected to put up wires 
throughout the country and that they had sent as 
high as four thousand words a minute by the system. 
It was tried by the government about six months ago 
and over three thousand words a minute were sent at 
that time. 


The present director of the New York State Museum, 
Albany, and his associates, are, without exception, 
warily interested in securing a more active co-opera- 
tion of the museum and its staff with the teachers 
of science in the colleges and schools of the State, 
which the peculiar circumstances of the museum have 
heretofore made impracticable, and will be very glad 
of suggestions from teachers in any institution in the 
University. Science teachers ought to feel some mea- 
sure of responsibility for notifying the museum of mat- 
ters of interest. in their locality and acting as associate 
or honorary mer bers of the museum staff, the scientific 
officers of which will in turn be glad, as far as practic- 
able, to visit schools where their services are requested, 
and give advice and suggestions regarding collections, 
field work, and other matters of interest. 


We have before referred to the Marine Salts Com- 
pany, which was going to extract gold from sea water 
(see the SCIENTIFIC AMERICAN for August 13, 1898). 
Mr. Pack, the Asaayer of the United States Mint, in 
San Francisco, has made some interesting experiments 
in this line, which are reported in The Mining Press 
of that city. He finds gold in the water of the ocean 
only in solution amounting to about 0°5 of a grain to 
the ton; in value about 2 cents. The gold in the 
water of San Francisco Bay contained probably about 
twice that amount, though largely in a finely divided 
state, only a portion being ia solation. The quantity 
of gold and silver actually contained in the ocean 
water and the possibility of profitably extracting them 
has been for a long time under discussion. In 1872 
Sonstadt discovered gold in sea water and reported. it 
to be less than a grain to the ton. Prof. Liversidge, in 
a paper read before the New South Wales Royal 
Society, estimates the sea water of the coast in that 
reigion to contain a very sinall amount of gold to the 
ton, namely, 0°5 of a grain. Mr. Pack’s figures agree 
admirably with those of Prof. Liversidge. In view of 
the small value of the yield of gold per ton, it is extra- 
ordinary that people could be so deceived as to invest 
money in so crazy a scheme, 
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BATTLESHIPS AND MONITORS NOW BUILDING 
FOR THE NAVY. 

There are now completed and in commission in the 
United States navy five battleships, four of which are 
of the first and one of the second class. These are the 
‘* Oregon,” “Indiana,” and ‘‘ Massachusetts,” of 10,288 
tons, and the *“ Iowa,” of 11,410 tons, first-class battle- 
ships, and the second-class ‘t Texas,” of 6,315 tons. 

There are now building in our yards eight first-class 
battleships of over 11,000 tons, whose aggregate dis- 
placement is 94,125 tons. As the aggregate displace- 
ment of the battleships now in commission is about 
60,000 tons, it will be seen that we have over 50 per 
cent more tonnage of battleships in course of construc- 
tion than took part in the operations of the late war. 

These eight vessels represent three successive naval 
appropriations. The ‘‘ Kentucky” and ‘ Kearsarge” 
were authorized in 1895 and are about ready to un- 
dergo their steam trials; the ‘‘Alabama,” ‘‘ Wisconsin,” 
and ‘‘Illinois” were authorized in 1896 and are about 
60 per cent completed; while the ‘“ Maine,” ‘ Ohio,” 
and ‘‘ Missouri” were authorized last year and are in 
the early stages of their construction. 

Judging from the rate of progress achieved in the 
past, we may expect to see the first-named ships in 
comunission by the close of the present year; the three 
‘* Alabamas” by the close of 1900, and the ‘‘ Maine” 
with her mates in the winter of 1902-03. 

In addition to these fine vessels, we unfortunately 
have under way four ships of an obsolete and dis- 
credited type, which will be known as the ‘‘Arkansas,” 
“Connecticut,” ‘‘ Florida,” and ‘‘Wyoming.” They 
are monitors, pure and simple, and represent a class 
of ship which was built in the early, experimental 
stages of warship construction, when designers were 
feeling their way toward the ideal fighting ship as re- 
presented by the eight battleships above mentioned. 
These four monitors were ordered by Congress in the 
face of the opinion and advice of the men who design and 
the men who fight the vessels of our navy. The fact 
that we are committed to the construction of four of 
these archaic ‘curiosities serves to show to what ab- 
surdities Congress can be committed when it sets up 
its own judgment against that professional opinion 
which should guide it in such purely technical ques- 
tions as those of warship design. 

Including the monitors, we now have under con- 
struction the twelve armored vessels which our artist 
has shown grouped together in the accompanying il- 
lustration, As each of the ships is drawn with careful 
attention to detail, particularly in the matter of arma- 
ment, the group conveys an impressive idea of the 
exceptional offensive qualities of. the forthcoming ad- 
dition to our navy. ; 

The particulars of the ships are given in the accom- 
panying tables, from which it will be seen that, while 
there has been a reduction in the weight of the main 
battery, there has been a remarkable increase in the 
weight of the intermediate battery, the latter being so 
great as to render the total energy of gun-fire enor- 
mously greater in the latest ships of the ‘‘ Maine” 
class. 


that the retention of the four 8-inch guns necessitates 
the use of the lighter guns in the broadside rapid-fire 
battery. 

The most novel feature in these ships is the double- 
deck turrets forthe main battery. They were adopted 
after much discussion, in which it was argued that the 
8-inch guns would not be capable of training independ- 
ently of the 13-inch guns below them, and that one 
lucky shot might put half the main battery out of 


crease of nearly 100 per cent over the old weapons firing 
brown powder. 

The new guns will be provided with improved breech 
mechanism of the Weling pattern, the rights of which 
were recently purchased from Maxim-Vickers for 
$200,000. The rates of fire will be greatly increased 
thereby, so that here again will be a large addition to 
the fighting capacity. 

In the accompanying estimate of the total energy of 


Main and Interme- 


: ; Weight of Shell | Foot-Tons, Energy . Total Energy of Broadside for Five 
Displacement. Cue Baden in Pounds. per Shot. Speed of Fire. Minutes in Foot-Tons. 
4 13-inch. 1,100 33,627 1 per two minutes. 336,270 
Kearsarge.,..| 11,525 tons. 48-inch. 250 8,011 1 * minute. Brown powder.......00. 160.220 
7 5-inchrapid fire, 50 1,834 8 Ss ee 513,520 
Total brown powder..... 1,010,010 
‘* smokeless powder. 1,450,000 
Alabama..... 11,525 tons. |{ 7 "y-inehe ati 330 g Par two minutes. | Brown powder... ...+-+ ey 
Total brown powder..... 1.008,270 
“smokeless powder. 1,569,000 
4 12-inch. 250 48,000 1 per minute, Smokeless powder. .. .. 960.000 
Maine......... 12,500 tons. { 8 6-inch, 100 6,000 ig . rts wo 1,920.000 


Total smokeless powder. 2,880,000 


action by disabling both guns. To which it was re- 
plied that the great economy in weight and the un- 
equaled protection afforded the &-inch ammunition 
hoists, more than compensate for the risks incurred. 
The perforinance of these turrets will be watched with 
great interest, and we shall not be surprised if they are 
repeated in some modified form in future ships. 

The weakest feature of the ‘‘ Kearsarge” is that it sits 
very little higher in the water than the ‘‘ Oregon”—a 
feature which would greatly hinder it in chasing an 
enemy to windward. In the ‘‘ Alabama” class, ships of 
the same tonnage, this is rectified by the addition of a 
spar deck, which extends aft for three-quarters of the 
ship’s length. This raises the freeboard to about 20 feet 
forward as against 13 feet aft, and enables the forward 
18-inch guns to he carried at an elevation of 26 feet 
above the water line. A further improvement over the 
‘Kearsarge” is shown in the wider separation of the 
intermediate battery, which is rather crowded in the 
earlier ship and might be entirely wrecked by a single 
12-inch shell. Eight of the 6-inch guns are carried 
on the main deck within the 54-inch armored citadel, 
four are placed behind 5!Z-inch armor on the spar 
deck above the citadel, and two are carried in 54-inch 
sponsons forward on the main deck. This is a far 
better arrangement. The guns would take longer to 
silence and the danger of panic is reduced. While the 
total muzzle energy of the metal thrown from one 
broadside in five minutes works out as practicaliy the 
same as that of the ‘‘ Kentucky,” the greater carrying 
power of the6-inch over the 5-inch gun would render 
the fire of the ‘‘Alabama” more destructive at ordinary 
fighting ranges of 2,000 to 3,000 yards. 

In the ‘‘ Maine” class we see a greater advance than 


{in any other ships of the new navy. These remarkably 


Displace- 
Name. Type. ment 
in Tons. 
Kentucky First-class battleship. 11,525 
Kearsarge ef re “ 
Alabama oe - hd 
Wisconsin. ne se id 
Illinois... ae 4 ie 
aine.... noks es bs 12,500 
Ohio..... ‘ ° se s 
Missouri & “ “ 
Arkansas Monitor. 3,100 
Connecticut te oe 
Florida 7 se 


Armor. Armament. 

Speed 
in 

Knots Belt Turrets. Main. Intermediate. 
16 1834 in W in. | Four 13-in. Fourteen 5-in. rapid-fire, 
‘ wa . ore “ rs 
+ 7 be Ty o oe bid 6-in. ae 
“ wow “ “ “ “ “ 
“ ooo “ “ “ “ ew. “ 
18 12“ 14 in. “ 12-in, | Sixteen ‘ “ 
ra ‘ + “ re ts “ “ 
“ “wow “ w a “ “ “ 
12 11 * 11 in. Two 12-in, Four 4-in,  “* 
oe oe os oe iy oe + iT ow 
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“ 


“ “oe “ 7 


“ “ a “ “ 


Taking the vessels in the order of their advancement 
toward completion, we have first the ‘‘ Kentucky ” and 
the ‘‘ Kearsarge,” whose dock steam trials have already 
taken place. Comparing them with the ‘‘ Oregon” type 
before them and the ‘‘ Alabama” type following them, 
they represent a transition stage. In the ‘* Oregon” 
we have an unprecedented development of the armor- 
piercing.gun and a weak intermediate battery. Inthe 
“ Alabama” we see a reduction in the number of armor- 
piercing and a proportionate increase in the intermedi- 
ate rapid-fire battery. In the ‘‘Oregon” were four 13- 
inch and eight 8-inch armor-piercers, while the interme- 
diate battery consisted of only four 6-inch, and these 
were originally slow-firers. In the ‘‘Alabama” the 8-inch 
guns have been thrown out entirely, and the weight 
has been put into an extremely powerful battery of 
fourteen 6-inch rapid-firers. Now this change, which is 
in agreement with the course followed by other navies, 
was gradual, and in the ‘‘ Kentucky ” and ‘' Kearsarge” 
we see the intermediate step, for in these ships four of 
the 8-inch guns are retained, and the demand they 
make upon the displacement of the ship is shown by 
the fact that the intermediate battery consists of 5- 
inch instead of 6-inch guns. As the total weight of 
guns, mounts, ammunition, ete., for a 6-inch is about 
double that required for a 5-inch gun, it is evident. 


fine vessels embody the experience gained during our 
late war, and in them, moreover, we have not hesitated 
to adopt some of the best features of foreign practice. 
The most important advance has been in speed and 
armament. The grave defect of the five ships already 
described is their low speed of 16 knots, which is from 
3 to 4 knots less than that of some foreign battleships 
now building or in commission. It is due largely to 
the efforts of Commodore Melville that the ‘‘ Maine” 
and her sisters are to steam at 18 knots instead of the 
16 knots originally proposed. The result is to be ob. 
tained by giving them an increased length of 20 feet to 
accommodate the more powerful machinery. Another 
important modification that practically doubles the 
fighting power, as compared with the “ Alabama,” is 
the introduction of smokeless powder and improved 
rapid-firing ordnance. -The 12-inch guns will be of 
great length and will show the high velocity at. the 
muzzle of 3,000 feet per second, the same velocity being 
called for in the 6-inch rapid-firers. The muzzle energy 
of the 12-inch gun will be 48,000 foot-tdns, as against: 
25,985 foot-tons for the 12-inch guns of the ‘‘ Iowa,” and 
33,627 foot-tons for the 13-inch guns of the ‘‘ Alabama.” 
The 6-inch guns will have about 6,000 foot-tons energy, 
as against 3,204 foot-tons for the old slow-fire 6-inch 
weapon. The new energies therefore represent an in- 
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broadside fire in one minute the rates of fire are cal- 
culated from actual results obtained. They are, in the 
case of each ship, the best that could be obtained by 
trained crews. As a matter of fact, such a fire will 
never be sustained for five minutes, but the table serves 
the end of showing the vast increase of power and 
rate of fire in the case of the ‘‘ Maine” due to smoke- 
less powder and improved breech mechanism. Unless 
the 13, 8, 6 and 5-inch guns originally designed for the 
‘*Kearsarge” and ‘* Alabama” classes are modified to 
suit the new smokeless powder, the ‘‘ Maine” will be 
theoretically nearly three hundred per cent more 
powerful than the earlier ships. 

Experimental work, however, is being done with the 
13-inch gun, and in recent tests with smokeless powder 
an energy of about 44,000 foot-tons has been secured. 
The powder chamber has to be of less diameter and 
longer for the new powder, but there is no structural 
difficulty to prevent the change from being made. 

The four monitors will have all the vices of their 
type. Their worst feature is that they roll so 
quickly as to make accurate shooting an impossibility. 
Admiral Sampson condemned them in his report 
of the San Juan engagement, and there is not a 
naval officer of the new school in our navy that favors 
the type. The ‘‘ Arkansas” and sister ships have only 
18 or 20 inches freeboard, and in any kind of a sea 
their 12-inch guns, of which they carry two in a for- 
ward turret, would be half the time out of sight in the 
trough of the waves. The present designs are a modi- 
fication of those first made, the ships having been 
lengthened 27 feet amidships to accommodate an in- 
creased supply of coal. The particulars of these ships 
will be found in the accompanying table. 
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A New Copyright Law. 

A new copyright amendment of far-reaching im 
portance is now before Congress and isto be found in 
a section of the Legislative, Executive and Judicial 
Appropriation Billrelating to the Library of Congress. 
The exact text is as follows: ‘“ Provided that on and 
after the first day of July, 1899, no person shall be en- 
titled to a copyright unless the copies deposited with 
the Librarian of Congress of such copyright, book or 
other article, or the photograph deposited of a work of 
the fine arts, shall be of such substantial and perma- 
nent paper or substance, and ink and impression, as 
shall be according to such standard as shall be from 
time to time established and approved by said Li- 
brarian.” It will be seen that no provision is madein 
the law for the publication of standards, and as the 
law requires that two copies must be deposited 
with the Librarian on or before the date of publica- 
tion, it will be seen that an error in not complying 
with the standards would necessarily result in a loss of 
the copyright. It is very probable that this point has 
not been considered by a committee of the House, and 
when it is, this seeming oversight will be corrected. 
The American Copyright League has directed its 
counsel to file a protest against alterations of the 
copyright statutes which seemed to clothe the Li- 
brarian with arbitrary power, not only of establishing 
a standard, but of altering it at will. The recent in- 
vestigations which have been carried on in England 
regarding paper and the life of books would certainly 
show the necessity for some law of this kind, but the 
bill should be worded so as not to cause hardship to 
anyone. 
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ACCORDING to Science, Prof. Cleveland Abbe, editor 
of The Monthly Weather Review and Professor of 
Meteorology at the Weather Bureau, has given his 
valuable collection of books, papers, and pamphlets 
relating to meteorology to the Johns Hopkins Univer- 
sity. 


Scientific American. 
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THE TELLTALE PLUMMET IN THE WASHINGTON 
MONUMENT. 
BY C. FRANCIS JENKINS, C.E. 

Doubtless the longest plumb line in existence is that 
suspended in the Washington Monument, which has 
a freeswing of more than 510 feet. It isof hard drawn 
copper wire, @ inch in diameter, and is suspended, for 
protection, in a galvanized iron pipe. The wire is 
located in a plane cutting the center of gravity of the 
monument, which is 174 feet 1044 inches above the 
door sill. The pluinmet was set June 12, 1887, with the 
top end of the wire fastened to an adjustable brass 
screw in an I beain about 10 feet from the west wall. 

In the plummet house (whichis riveted to the vertical 
protecting pipe), at the base, is a hollow iron pedestal, 
one side of which is fitted with a door for access to 
the interior, where stands a bucket of water in which 
the “bob,” a 25 pound brass spheroid, swings. On 
top of the pedestal are two telescopes, one on the 
north side facing south and one on the east side facing 
west. Bothare moved by micrometer screws with a 
travel along scales graduated to inches and twentieths, 
which, with the serews, give readings to thousandths of 
an inch. 

These readings are taken daily, the maximum deflec- 
tion ever observed being 0°14 ineh, which by caleula- 
tion shows that the top of the monument moves about 
three times as far as the center of gravity. 

As carefully taken data would prove of great value 
to engineers who undertake the erection or custody of 

“very tall shafts, it is proposed to make the readings 
automatic and continuous by means of a kind of im- 
proved pantograph enlarging one thousand times. 
These, with the heat records taken at the top and at 
the bottom, both inside and out, would constitute a 
record of great value, showing what scientists call the 
** breathing” of this 81,120 ton mass of stone. 


No less interesting was the location of the shaft, or | 


what is recorded thereof. The bench mark, known 
as the Jefferson pier, was built on the first meridian: 
line of the United States, in 1798. It is at the inter- 
section of a line drawn N.-S. through the center of 
the Executive Mansion and another E.-W. through 
the Capitol. No considerable record exists of the 
establishment of these lines, although it is tradition 
that President and Mrs. Jefferson were present at the 
time, and that Mrs. Jefferson gave her thimble to be 
set in the top of the wooden monuwment to receive the 
cratched cross. From this monument, and another 
located 90° therefrom, levels were taken, with which 
subsequent levels were compared to determine whether 
she monumens settled evenly. All the levels taken 
show that the foundation has remained horizontal, 
although subject to a gradual diminishing settling, 
which, in the centennial year (1876), was 8°82 inches. 
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Starting a New Steam Plant. 
BY EGBERT P. WATSON. 

It not unfrequently happens that new steam plants 
are put in use with the greatest possible dispatch. 
Owing to a rush of business or delay in getting the 
new engines and boilers, so soon as they can be set up 
in place the boilers are fired and steam turned on the 
piping at full pressure at once. Then there is hurty- 
ing to and fro with wrenches and calking tools and 
all the appliances of the trade to stop leaks that 
would not have appeared had a proper course been, 
pursued. A steam plant is a complex structure, and 
until the strains caused by changes of form,from ex- 
pansion and contraction have been adjusted or taken 
up gradually, there will always be trouble, and last- 
ing derangement if too great haste is made to start. 
The course that long experience has shown to be the 
safest in the end is indicated in the advice here 
given. 

Take the case of the tubes and tube sheets of a fire- 
box boiler. So soon as a fire is started, the tubes, 
tube sheets, and side plates are exposed tu great heat, 
if the fire is urged, in a short time, and while the rest 
of the boiler is cold, or at the temperature of the air 
and contained water, whatever that may be. In boil- 
ers of defective circulation or none at all, this variable 
temperature may be maintained for hours, and it 
requires no imagination to see that the effect upon 
the boiler is injurious, to say the least. The tubes are 
stretched tightly between two rigidly fastened sheets 
of greater or less thickness, with the result that some- 
thing must give or buckle, when they are heated, to 
the extent of the expansion at least. This applies to 
the side sheets and stay bolts as well, and from this 
brief citation it follows that, when a new boiler is 
started for the first time, discretion is certainly the 
better part of valor. Not unfrequently boilers which 
have been well constructed in the first instance, a good 
job in all parts, have been practically ruined, or, if 
that is a little too strong an expression, very much in- 
jured by haste in putting them into action. More 
harm has been done by the “ hurry-up ” plan of start- 
ing a new steam plant than persons without ex- 
perience can conceive. Not only the boiler suffers, but 
the brickwork and front also, if the boiler is an ex- 
ternally fired one. 

When a new boiler is fired for the first time, a boy’s 


bonfire on the grates for ten or twelve hours is ample 
heat. The water should not be allowed to get over 
blood heat, or about 100 degrees, and this temperature 
should be steadily maintained all day. Upon no 
account should any steam be formed, the boiler being 
allowed to cool slowly at night. For the second day 
the heat should be increased to 200 degrees and main- 
tained at that stage for ten hours, the heat and vapor 
being permitted to circulate through the whole of the 
pipe system. On the third day steam should be raised 
to ten pounds and kept at that all-day. If this plan 
is followed, the changes of form which take place will 
occur slowly instead of violently when a contrary 
course is exhibited, and all the expansion strains ab- 
sorbed or redistributed without bad results. On the 
contrary, if fires are forced from the start, there may 
or may not be visible local leaks, but the probabilities 
are that in the near future various disturbances will 
appear which might have been avoided by less violent 
measures upon the start. On the third day also the 
boiler should be thoroughly cleaned by feeding and 
blowing at frequent intervals. During the process 
of construction much dirt of all kinds accumulates ; 
since black oil is used in quantity for drilling and tap- 
ping holes, a greasy sludge will be formed and settle 
on the cooler parts of the boiler, unless it is removed 
before it has time to settle. Not only upon the cooler 


parts, but upon other parts as well. If the circulation 
is active, this sludge is carried around until it happens 
to hit some place that it sticks to. When that occurs, 
no water can get beneath it, bu; heat from the other 
side of ‘“1e plate can;, when that occurs, the plate is 


THE TELLTALE PLUMMET IN THE WASHINGTON 
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overheated and the steam pressure forces the sheet 
down, making a bag, or pocket, that has to be cut out 
promptly and the sheet patched. This danger is sup- 
posed to be imminent in old boilers only, but it is 
by no means unknown in new boilers but a few 
weeks old. 

It not unfrequently happens that new boilers are 
started with no water supply aside from the contents 
of the boiler, but it. seems needless to say that this is a 
dangerous proceeding. If from any cause leaks of im- 
portance should start, or many small leaks, the only 
course possible would be to haul the fire or fires at 
once. This might or might not be feasible, according to 
circumstances, but an ample water service should be 
assured before the fires are started, and at least two 
sources of feeding the boiler when at work—an injector 
and a steam or power pump. Injectors are fickle 
things, especially new ones. If a slight air leak is pres- 
ent in the suction, they promptly quit work, although 
the leak is not apparent to the eye. All new boilers 
are liable to foam from the grease in them, and an in- 
jector will not work then, because it needs dry steam, 
not hot water, toact properly. The writer was much 
bothered by a high pressure injector refusing duty re- 
cently (225 pounds steam pressure), and only got it to 
act at last by, binding all suction joints externally with 
red lead putty. After this was done there was no further 
trouble. Thé joints were not practically air tight, 
although they seemed to be. 

The time to pack all valves, joints, and stuffing 
boxes is before the start; not after it. Much confusion 
has been caused by neglecting this apparently minor 
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detail, if there is any such thing as a minor detail 
about a steam plant. Above all things, keep the man 
with the handy screw wrench from tightening -up 
leaky joints under pressure. Upon no account should 
this be allowed, even with so low pressure as ten 
pounds. A bolt that leaks may be a bolt that is 
broken, and the least twist upon it sets it free. After 
that anything may happen. The writer once saw a 
bolt blow out under 200 pounds pressure, and as it left 
a considerable area undefended, one bolt after another 
ripped off until the pressure was reduced by the area 
opened. Ifa man had been trying to tighten that leaky 
bolt, he would have been killed. Again, a blow cock 
of only half inch diameter leaked so badly that a man 
undertook (contrary to advice) to tighten it. As soon 
as he touched it with the wrench it promptly blew out 
and he had a badly scalded hand as the result. Fit- 
tings are sometimes caught by two or three threads 
only, the man at work on them having heard the 
whistle blow before he got through, and forgotten to 
screw them up afterward. The best time to make all 
changes and adjustments is when the boiler is cold. It 
cannot do any harm then. 

Look out, too, for the man who supposes things 
about a steam plant. Suppositions in lieu of personal 
knowledge are dangerous and cannot be tolerated. 
With all the precaution which can be exercised, acci- 
dents may occur; they are quite likely to happen when 
only lukewarm vigilance is observed, instead of abso- 
lute personal inspection of every detail under pressure. 

—_ —+0><—____—_- 
Clocks in the White House. 

“The clocks in the White House,” remarked an 
official clock winder toa Washington Star reporter, 
‘‘are by no means the least interesting things about 
the house, though but little has ever appeared about 
them in the newspapers. Strange as it may appear, 
but one of the old clocks there is of American manu- 
facture, though all that have been purchased of late 
vears are. The one clock referred to was made in 
New York and was purchased when James Monroe 
was President. It isone of the permanent fixtures in 
the green room, and has been there ever since it was 
purchased, As atimepiece it compares favorably with 
any of the foreign-made clocks, though it was made at 
a time when America was not as famous for its time- 
pieces as it isnow. The most interesting clock there, 
of course, from its history, is the clock in the blue 
parlor, which was once the property of Napoleon 
Bonaparte, who presented it to General Latiyette, 
and the latter presented it to General Washington. 
The frame of it is nade of alabaster and French gilt 
bronze. It has to be wound but once inamonth. It 
keeps time to-day as accurately as when first made. 
What is known as the Lincoln clock, purchased when 
President Lincoln was in the White House, is an ob- 
ject of interest in the red room, and is of ebony and 
gold. Itstrikes the quarters, halves and hours. In 
Mrs. McKinley’s room is a clock which has been run- 
ning without the slightest intermission for nearly 
thirty years. The clock at the foot of the stairs lead- 
ing up to the President’s office is the one that the 
public generally sees. It is rather modern in construc- 
tion, of the ‘regulator’ pattern, and is very reliable. 
The clock in Private Secretary Porter’s room is ad- 
mired for its cathedral gong rather than anything else, 
but it is a good clock, and has proved itself such for the 
ten or fifteen years it has been there.” 

0 
The Corner Stone of Health. 

“* Exercise,” said a physician the other day to the 
editor of a contemporary, ‘‘is the corner stone of 
health. It differs essentially from work, in which the 
fundamental idea is that of labor. On the contrary, 
the idea of exercise is based upon activities under- 
taken for the benefit of the body or mind, some form 
of exertion intended to promote health or furnish 
amusement. Work is essentially toil, even though it 
be congenial. Exercise, on the other hand, is purely 
recreation. If exercise be taken only from a sense of 
duty, it loses the distinguishing feature of exercise and 
becomes work. A, course of exercise, say cycling, 
should be carried on by easy stages. Exercise is a tonic 
and therefore benefit is not to be derived from a single 
dose. If active exercise js necessary as a hygienic mea- 
sure, what form is best? You cannot persuade your 
patients to run, it is so undignified; or to saw wood, 
it is too laborious. But if you can persuade them to 
ride a wheel, you have cured them, if it is exercise they 
need.” The wheel was then discussed from the thera- 
peutic point of view in this way: ‘‘Active exercise 
may be divided into three classes, those requiring 
strength, speed, and stamina, and they all increase in 
common the circulation of the blood. Exercises requir- 
ing the exertion of strength are more fatiguing than 
those of speed. Cycling can be adapted to the require- 
ments of the enfeebled invalid.” 

Nee nn ee a EEE 

THE last determination of the speed of sound has 
been made by Mr. A. Leduc, who finds that the rapid- 
ity of propagation of sound waves through dry air at 
0° C. (=22° F.) is 1088°58 feet per second.—Comptes 
Rendus, December 26, 1898, 
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RECENT KITE EXPERI- 
MENTS AT THE BLUE 
HILL OBSERVATORY. 

Kite flying has ceased to 
be monopolized by the 
small boy and is now used 
very largely for meteoro- 
logical work. The govern- 
ment has established many 
stations equipped with ap- 
paratus for aerial work, 
and we have an important 
observatory entirely de- 
voted to it. We have, 
from time to time, given 
some account of the re- 
markable_ experiments 
which have been made at 
the Blue Hill Observatory, 
near Boston, and we are 
now pleased to give our 
readers a more detailed de- 
scription of the work. 

The kites are flown 
singly or in tandem. The 
main line for flying the 
kites is made of steel music 
wire, No. 14 gage, which 
is 0°0325 inch in diameter. 


It weighs 15 pounds for 
each mile of length and 
breaks at 300 pounds 
strain. 


the main linea special aluminum cast clamp is used. 
The windlass employed since February, 1897, is a 
modification of Sir William Thomson’s apparatus 
for deep sea sounding, and is shown in our en- 
graving. The wire is reeled upon a drum which is 
an ordinary flanged pulley 20 inches in diameter 
and 4 inches wide. The flanges are grooved for 
the reception of the driving rope and the brake 
rope. The drum will hold ‘about 40,000 feet of 
wire, but the greatest amount used heretofore 
has heen 32,000 feet. The wire passes from the 
drum under a pulley which is moved horizon- 
tally slowly backward and forward by means of 
a cam geared to the axle of the drum, and which 
distributes the wire uniformly over the face of 
the drum. A second pulley delivers the wire to 
the strain pulley, around which it passes four 
times, then it goes over small pulleys which form 
a part of the dynamograph. One of these pul- 
leys is carried at the end of a rod and moves with 
it, freely, in a horizontal guide. The opposite 
end of the rod is held by a heavy spring. Any 
strain on the wire tends to stretch the spring. 
All motion is transmitted through suitable levers 
and cams to the pen lever, which marks the 
variations in intensity of strain on the chrono- 
graph drum, which is covered with suitably 
ruled paper. By this means a continuous record 
of the pull is obtained at all times. After leaving 


the dynamograph the wire passes over the swiveling 
pulley, which is shown in our photograph. This is 
supported on a ball-bearing sleeve and takes any hori- 
This pulley 


zontal direction assumed by the wire. 
registers upon a dial the 
length of wire passing over 
it. With the apparatus 
the speed of winding can 
be varied from seven miles 
an hour to three miles an 
hour, and by regulating 
the engine the speed can 
be further reduced to less 
than one mile an hour. By 
means of the distributing 
and regulating devices 
which we have described, 
the windlass is practic- 
ally automatic in action, 
and, when set in motion 
for winding, it requires no 
attention except at times 
when tandem kites are to 
be removed from the line. 
When the strain is very 
light. a crank may be at- 
tached to the axis of the 
storage drum and the line 
wound up by hand if de- 
sired. Ordinarily, of 
course, the steam engine is 
used. The small house 
behind the engine is ar- 
ranged to move forward 
on rollers and cover the 
entire apparatus when it 
is not in use. 

The meteorograph is one 


It is usually worked at less than half its 
breaking strength. Continuous lengths of 8,000 feet 
are obtainable, and as few splices as possible are 
used. For attaching tandem kites at any point along 


kites. 


BIRD’S EYE VIEW OF BLUE HILL OBSERVATORY 


thr Ti 


TAKEN FROM A KITE BY W. A. EDDY. 


chanisms of the well known Richard type, the four 
registering pin levers being parallel. 

At the back of the instrument is secured a double 
rudder which keeps the end carrying the anemometer 
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BLUE HILL OBSERVATORY—STEAM POWER WINDLASS FOR KITES. 
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THE BLUE HILL OBSERVATORY—BEGINNING OF AN ASCENT. 


| always facing the wind and 
in a horizontal position, so 
that the anemometer spin- 
dle is always vertical, irre- 
spective of the blowing 
backward of the instru- 
ment by the wind. 

The complete  instru- 
me 3t, including the rud- 
der, weighs a little less 
than three pounds. It is 
suspended from the kite 
by means of a ring and 
toggle at the end of a long 
eord. The meteorograph 
is carefully compared with 
standard instruments be-- 
fore and after its ascent. 
The first kite is not atways 
flown directly from the 
windlass, owing to the ir- 
regular surface of the hill, 
the wire being sometimes 
passc:1 over a pulley se- 
cured at any suitable dis- 
tance from the windlass. 
Usually about 1,000 feet of 
wire is allowed to run di- 
rectly from the windlass be- 
fore the pulley is removed. 
The first kite is a large one, 
having at least 70 square 


of the group of recording instruments carried by the | feet. of lifting surface, and when it has taken up 984 feet. 
The height attained in meters, the temperature. ' (300 meters) of wire, another of the same size is attached 
the relative humidity, and the velocity of the wind are, by means of aclamp. ‘The bridles of the kites are ad- 
all recorded on the same chronograph drum by wme-|justable, so that the pull just below the second kite 


will not exceed 160 pounds. Stops of three to ten 
ininutes are made when 300, 600, 1,000, 1,500, and 
2,000 meters of wire are out, another sinaller kite 
being attached at the last point. After this, stops 
are nade after each additional 2,000 meters of wire 
are out. Stops with the same length of wire out 
are made when the kites are being reeled back, in 
order toobtain a second set of records at each 
point. The interval between the ascent and de- 
scent serves to show any change in the meteorolo- 
gical phenomena. After it is brought back to the 
ground the meteorograph is again compared for 
at least ten minutes with the observatory instru- 
ments before the records are removed. The verti- 
eal height of the instrumensu avove the hill is com- 
puted by a mathematical formula, the angular al- 
titude above the horizon being obtained by ob- 
serving the kite with a surveyor’s transit. If the 
kite is not visible by reason of clouds or darkness, 
the heights are taken from the barograph record. 

Since 1894 the work with kites at the Blue Hill 
Observatory has advanced until, within the past 
two years, the meteorograph has repeatedly been 
carried to heights exceeding 10,000 feet. The 
greatest height—11,224 feet above sea level—was 
reached on August 26, 1898, and the average 
height obtained during 1898 was about 8,000 
feet. 

Compared with balloons, kites are much less ex- 


pensive, more easily handled, and the exposure of the in- 
strument is probably equal to that of the instruments 
at the ground—something impossible to obtain with in- 


struments carried by balloons. 


Another great advan- 
tage is that the kites are 
controllable and the re- 
cords may be obtained at 
any desired point up to 
over 12,000 feet. While the 
heights reached heretofore 
do not equal the highest 
balloon ascension, the pro- 
gress made so far warrants 
the belief that a height of 
three miles is possible. 

In addition to our 
views, which show the 
steam power windlass for 
kites and the beginning of 
an ascension, we. are ena- 
bled to present, through 
the courtesy of Mr. Wil- 
liam <A. Eddy, of Bay- 
onne, N. J., a_ bird’s eye 
view of the Blue Hill Ob- 
servatory, which he took 
in August, 1895, with a 
camera sustained by a 
kite. 

The work carried on by 
the Blue Hill Observatory 
is watched with interest 
by meteorologists all cver 
the world, and up to the 
present time there has 
not been published any 
adequate description of 
the apparatus which is 
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employed in achieving the remarkable results, so that 
we are pleased to announce that in our SUPPLEMENT 
for next week, No. 1209, we shall publish an elaborate 
paper upon the kites, windlass, 
This article has been prepared by Mr. 8. P. Ferguson, 
of the Blue Hill Observatory, who has devised and 
constructed the apparatus which we have shown. 
+ 
Szezepanik Again. 

Szezepanik occasionally gives interviews to the press 
at his laboratory, and when Dr. Johannis Horowitz, 
the Vienna correspondent of The New York Times, 
went to see him, a short time ago, he found the young 
man bubbling over with new ideas in which the ultra- 
violet rays played a major part. The inventor took 
Dr. Horowitz into a room in which two miniature rail- 
way trains were approaching each other on the same 
track. At some distance from each other they sud- 
denly stopped. ‘l'his was another one of the great in- 
ventions added to his repertoire, and the inventor ex- 
plains the effect as follows: When the trains are ap- 
proaching each other on the same line of rails, the 
ultra-violet rays of light from the lamps act upon the 
respective electric apparatus, set automatic brakes in 
motion and thus stop the trains, whether in daytime 
or at night. 

The inventor also thinks that, with the aid of the 
apparatus he is constructing, he will be able to aim 
guns with absolute certainty. On the enemy’s ap- 
proach the other army would withdraw, leaving be- 
hind baggage wagons and other impedimenta loaded 
with bombs. The explosives are furnished with a 
sinall apparatus, the nature of which he does not 


meteorograph, etc. 


divulge. 
ful electric or magnesium lamp will shed a light on the 
explosive material, and, at the same moment, when a 
single ray falls upon the apparatus, the bombs will all 
be exploded. In the same way submarine mines 
would be fired, and, of course, it would be useless to 
aim guns. Guns could be directed against the enemy 
without even measuring the distance. With a rect- 
angular stop, rays would be sent out which would 
forma wall of light which could not be penetrated by 
a bomb, provided with the apparatus without its 
bursting. Instead of the present problems of aiming 
and measuring with guns, it should be practically, in 
the future, aiming at alight. These are only a few of 
the stories which emanate with delightful frequency 
from the laboratory of this gentleman who is blest 
with such a fertile imagination. 
i 
Seventy-fifth Anniversary of Franklin Institute. 
Franklin Institute of Philadelphia was organized on 
February 5, 1824, and a committee was appointed to 
assist in a formal celebration of the event. The splen- 
did work the Franklin Institute has accomplished can- 
not be overestimated. The additions to the roll of 
membership, and the subscriptions which have been 
received to the endowment fund, are practical evi- 
dences of the interest exhibited. The library is re- 
arranged, and the model collections have been rehab- 
ilitated. The excellent work done by the sections and 
committees all points to increased activity. Many im- 
portant discoveries and important inventions were first 
brought to the attention of the world in the venerable 
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The current SUPPLEMENT, No. 1208, has a number of 
interesting articles. ‘‘ Restoration of the Temple of 
Karnak ” is a paper accompanied by an elaborate series 
of illustrations showing the splendid work which has 
been accomplished in repairing this wonderful mile- 
stone in the world’s history. ‘“ Tuberculosis in Ani- 
mals,” by W. Hunting, is continued. This is a most 
valuable article, dealing with one of the most serious 
problems which now confront us. ‘* Instruments for 
Measuring Small Torsional Strains” is an article de- 
scribing a very ingenious measuring instrument. ‘‘ The 
Use of Musical Vibrations and Chromatoscopic Fig- 
ures” describes Dr. Corning’s method of treating nerv- 
ous diseases. It is an entirely unique and successful 
scientific treatment, requiring the use of the phono- 
graph and stereopticon. ‘* Geographic Distribution of 
the Vertebrata” is a lecture by Prof. Witmer Stone 
specially reported for the SCIENTIFIC AMERICAN 
SUPPLEMENT. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


COTTON-GIN.—EvGENE R. BARBER, Valdosta, Ga. 
‘the cotton-gin provided by the present invention has a 
belt with gripping-plates which grasp the cotton in order 
to retain it on the belt. The belt passes beneath a sta- 
tionary blade ; and the cotton at that point is acted upon 
by a set of stripping-fingere, which stroke past the edge 
of the stationary blade to remove the cotton-seed. 


LAWN-MOWER.—Epmunp A. Lanpon, Penn Yan, 
N.Y. Theprimary object of this inventor is to construct 
a machine which will cut grass and weeds of any height, 
and which will cut close to a tree, shrub, or sidewalk. 
With this end in view, the machine is provided with a 
finger-bar having a rearward extension formed with a 
transverse groove in its upper face. A sickle-bar has 
guided, lateral movement on the finger-bar, and has a 
rearwardly-extending arm provided with a tongue loosely 
engaging the transverse grow in the rearward exten- 
sion of the finger-bar. The arm carries a roller engaging 
the cam-ribs of the driving wheel. By reason of this 
construction the knife or sickle-bar will be moved quick- 
ly and uninterruptedly while the machine is moving for- 
ward, 


Bicycle-Appliances, 


SUPPORTER.—HENRY VANDER WEyDE, London, 
England. The bicycle-supporter comprises a pair of 
legs pivoted to work upon universal joints at opposite 
sides of the rear wheel. Springs are so applied as to tend 
to swing the legs downwardly about their universal axes. 
Controlling-links, universally joined to the main frame 
and to the legs, constrain the legs to diverge outwardly 
when lowered and bring them close alongside the rear 
wheel when raised. The legs are operated by a cord 
passing over pulleys, to the handle-bar. Novel mechan- 
ism is provided whereby the cord is wound up to bring 
the lega into operative position, The supporter is well 
adapted to hold the bicycle on any surface, even when 
the roadway is laterally inclined. 


Electrical Devices. 


AUTOMATIC CIRCUIT-CLOSER. — HENRY F. 
BLacKwELL, Jr., Brooklyn, New York city. This in- 
vention provides means for switching Gamewell, stand- 
ard cut-out, fire-alarm signal-boxes into circuit. The 
means in question comprise two swinging switch-arms 
having connection with the main circuit. A cam oper- 
ates to move the switch-arms into position to close the 
alarm-circuit. The cam is provided with a pinion and is ro- 
tated by the rack as it engages the pinion in its downward 
movement. This downward movement and consequent 
rotation of the cam causes the switch-arms to close the 
alarm-circuit in order to sound the bell. 


Engineering Improvements. 


STEAM-ENGINE REVERSING VALVE.—Harry 
E. Brown, New Matamoras, Ohio. The valve-year 
comprises a main and an exhaust-controlling valve. 
The main valve has a passage exteniing through it, 
adapted to reczive the controlling-valve, and an exhaust- 
port within its body connecting with the passage. A 
hollow controlling-valve mounted to have a limited re- 
ciprocation operates to close the passazes, and has ports 
connecting its interior with the exhaust passage at all 
times, and other ports adapted to connect its interior 
with either side of the main valve. A reversing-valve is 
proviied, which admits steam to either side of the main 
valve. It is possible to reverse the engine by the opera- 
tien of the throttle-valve, thus enabling a number of 
parts to be done away with and simplifying the valve- 
gear. 


ROTARY ENGINE.—GeroreE H. Carr, Rockport, 
Tex. This improved rotary engine comprises two ro- 
tating piston-disks having peripheral contact and con- 
nected to insure uniform rotation by means of gear- 
toothed sections located at the middle of the length of 
the disks, a portion only of the teeth and coacting 
gorges extending thronghout the length of the disks and 
forming piston-heads or abutments. To insure evenness 
of rotation, a toothed section is employed; but in order 
to maintain a durable tight joint and to reduce the fric- 


tion to a minimum, this toothed section is made as short 
as possible. By this construction a tight joint and a re- 
duction of friction are both secured. 


ROTARY-ENGINE.—JameEs J. CALLIHAN, New Or- 
leans, La. This engine has a ring-cylinder with circular 
abutment-cavities opening from the periphery of the 
cylinder-cavity. Exhaust and supply ports open into 
the abutment-cavities upon opposite sides of a radial 
line. A piston-disk is provided having piston-heads 
fitting the cylinder-cavity. Abutments are mounted to 
turn in the cavities already mentioned, and have curved 
recesses adapted to receive and pass the piston-heads. 
The abutment-edges are cut away on the center line of 
the recesses, so as to uncover the ports when the abut- 
ment is in a radial position. 


FUEL-FEED DEVICE FOR FURNACES.—CaHaARLES 
GrRoLL, Roubaix, Frauce. This self-acting apparatus 
for stoking smoke-consuming furnaces comprises a hop- 
per with regulating-vanes, an endless distributing apron, 
and a distributing-box, the partitions of which are 
arranged to allow coal of varying sizes to pass, although 
each compartment cannot receive a greater quantity of 
coal than that intended forit. In connection with these 
parts a stoking-device is used, formed by a fixed channel 
serving asa support and guide for a series of chains, each 
acting as an isolated carrier to convey the coal to the 
several points of the grate. Metal bruehes are provided 
which operate to clean the chains, 


CUT-OFF VALVE.—CHaArRLEs A. PETERSON, Hot 
Springs, S. D. A steam-engine valve has been patented 
by this inventor, which comprises a valve-body having 
openings leading into the steam-chest and having ports 
connected with the cylinder-ports. A hollow main valve 
is mounted to tarn in the valve-body and has ports for 
registering with the openings and the ports in the valve- 
body. A cut-off valve is mounted to oscillate iu the hol- 
low main valve to cut off the ports therein from the steam 
supply. On the stem of the cut-off valve, a segmental 
gear-wheel is mounted, which meshes with a similar 
gear-wheel<on the engine-frame. The latter gear-wheel 
is rocked by the governor to operate the cut-off valve. 


Mechanical Devices. 


TIDE-POWER.—WI.tiram REED. Manhattan, New 
Yorkcity. To provide a tide-power for forming a head 
of water for driving turbines or other motors is the pur- 
pose of the present invention. A float is arranged to 
rise and fall with the tide and carries a number of super- 
imposed water-receptacles. Stationary reservoirs at dif- 
ferent levels are each adapted to be filled froma cor- 
responding float-receptacle at high tide, and sre further- 
more adapted to fill the next highest float-receptacle at 
low tide. Any number of water-receptacles may be 
used on the float, a corresponding number of station- 
ary reservoirs being then employed in order successively 
to lift the water to different levels to obtain a head of 
water having suitable pressure. 


HEMP-CLEANING MACHINE.—Josf& ToRRoELLA, 
Merida, Mex. This machine is so constructed that there 
will be a total absence of chains, pressure-bars, and 
springs employed in other existing machines to hold the 
hemp or other leaves while they are being led to the 
revolving knives in order to be cleaned. For the pur- 
pose of holding the leaves during the process of cleaning, 
revolving disks placed at angles to each other are used. 
The knives are so shaped upon the scutching-wheel that 
the quantity of cut fiber found in the bagasse will be re- 
duced to a minimum, 


CLUTCH.—TuEoporE J. Koven, Jersey City, N. J, 
The present invention provides an improvement upon a 
clutch which has been patented by the same inventor, 
and which when used on a. drive-shaft with a driving 
pulley will turn the shaft with a gradually increasing 
rapidity of revolution until the regular speed is reached. 
A disk having a recessed hub is mounted to slide on and 
turn with the drive-shaft, and an extension of the loose- 
ly mounted driving pulley extends over the hub, Pivot" 
ed on the disk is an angle lever, of which one member is 
adapted to enter the recess in the hub of the disk, and is 
located in the path of the extension fromthe driving 
pulley, the other member being curved and adapted to 
engage a pin which has a fixed relation to the lever, 
There is also a shifting mechanism whereby the clutch 


may be carried out of the path of the driving pulley ex- 
tension. The present invention seeks to store power 
when the machine is stopping, so as to make that power 
available when the machine is to be started again. 


PAPER CUT-OFF FOR BOX-COVERING MA- 
CHINES.—Ismor DreyFuss, Manhattan, New York 
city. The object of this invention isto provide an im- 
proved cut-off for:paper-box-covering machines which 
will be automatic in its action and yet capable of being 
operated by hand. The attachment may be adjusted to 
boxes of various sizes. The knife-operating mechanism 
is constructed so that the knives will act with a shear 
cut. One of the knives has a rocking movement and the 
other a reciprocating movement. The rocking kni‘e 
operates to meet the cutting edge of the reciprocating 
knife as the latter descends and leaves the reciprocating 
knife just before its ascent, so that on the ascentof the 
reciprocating knife the lower knife will offer no resist- 
ance. 


BASKET-MAKING MACHINE.—W11114m Jackson, 
Traverse,'Mich. The base of the machine carries sta- 
pling-mechanism and_has a’reservoir adapted to contain 
compressed uir. On the base a carriage slides on which 
a formis mounted. A cylinder is held by the base and 
communicates with the reservoir. A piston-rod is driven 
by the cylinder and moves the carriage. A second cylin- 
der is mounted’ on the carriage and has communication 
with the reservoir. Arod is driven by the second cylin- 
der; and a mold carried by the rod is movable toward 
and from the form and rotatable therewith. By reason 
of this construction the parts for pressing and clinching 
the elements of the basket may be guided with more 
effectiveness and certainty than heretofore. 


COAL-LOADING APPARATUS.—James L. Lams, 
Trinidad, Col. This invention) provides an apparatus 
for loading coal into cars, and embodies a trestle-way or 
support, on which a carriage is}mounted to slide toward 
and from the car, the carriage supporting a conveyer 
mounted to turn and to be moved vertically, so that it 
may be adjusted in order properly to direct the coal. 


APPARATUS FOR LOADING VESSELS.—SamvueE. 
H. Braprorp, Sandusky,O. The main portion of the 
apparatus comprises a horizontal frame hinged on a base 
frame, and an endless traveling carrier arranged in the 
horizontal frame. The carrier transfers coal, ore, or grain 
into a hopper which delivers at any point on an arc or circle. 
The carrier-frame ia hinged to vertical standards in turn 
adjustably hinged to the base frame. The delivery ap- 
paratus is mounted upon a rotatable base-frame, so that 
it may be swung horizontally at any angle to permit a 
convenient delivery of material. The rotatable base- 
frame is itself mounted upon a truck or wheeled framé 
adapted to run on rails along the edge of a wharf, so that 
the apparatus may be easily shifted from one point to 
another. 


TYPE-WRITING MACHINE.—WIu1aM P. QuimBy, 
Gettysburg, Pa. The improvements in the present ma- 
chine relate particularly to the spacing mechanism; and 
by means of these improvements a single or double spac- 
ing may be effected by one movement, in order that an 
operator, in printing the last letter of a word, may simul- 
taneously effect a double spacing to provide for the usual 
spacing between words. The invention provides a rock- 
ing escapement-lever, type-levers, a spacing-lever, and in- 
termediate means including a variably movable connect- 
ing device whereby the rocking-lever may be positively 
moved by the independent movement either of the key or 
spacing-levers a given distance, and may be positively 
moved by the joint operation of such levers a distance in 
excess of the first distance. The extent of the movement 
of the key and spacing levers is the same in both in- 
stances. 


FIRE-ESCAPE.—RosBertT Watson and Cuarues E. 
STEVENSON, Nanaimo, Canada. The fire-escape is of 
that class in which a trolley rail is fixed and supported 
near the top of a building in a horizontal position, and is 
arranged to co-operate with a trolley hung thereupon 
and carrying a basket, which may be shifted sidewise on 
the trolley-rails and raised and lowered. This invention 
provides, chiefly, a detachable section for the trolley- 
rail, which section may be raised and lowered and ad- 
justed to alinement with one or more fixed trolley-rails 
arranged at different levels. The adjustable section is 
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provided with aspecial brake-mechanism and may be 
raised and lowered, its ascent or descent being regulated 
either from below or by a person carried on the section. 


Railway-Appliances. 


SMOKE-CONVEYER AND SPARK-ARRESTER.-- 
Wiuiam H. Dana, Dallas, Texas. It is the purpose of 
this invention to provide a device which shall convey the 
smoke and cinders,of a locomotive to the rear end of a 
train, so that the passengers in the cars are not subjected 
to the annoyances of inhaling smoke and obnoxious gases. 
With this end in view the locomotive smokestack 18 
curved rearwardly and merges into a horizontal convey- 
ing-tube. This tube extends over the locomotive, 
tender, and cars of the train, and is made in sections 
coupled together. In the sections of the tube screens are 
fitted, which arrest the sparks and cinders. Boxes in 
front of the screens collect the arrested cinders. 


RAILROAD)-CROSSING.—Joun C. EastEy, Van 
Buren, Ohio. In this railway-device a bed-plate is ar- 
ranged in the crossing. In keepers on the bed-plate, 
track-sections are mounted to slide. Between the adja- 
cent ends of the track-sections, track-blocks are movable, 
which slide in guides on elevated portions of the bed- 
plate. Link connections between the blocks and sec- 
tions are provided. On the bed-plate, a shifting-plate 
is mounted, which is connected with the blocks by links, 
and which imparts a sliding motion to the blocks and to 
the rail-sections, 


SWITCH-OPERATING MECHANISM.—WItBur J. 
Harris, Mount Pleasant, Ohio. To provide a simple me- 
chapism which may be operated by the fiange of the 
car-wheel to throw the switch in the direction desired, 
and to provide a controlling apparatus therefor, are the 
purposes of this invention. The mechanism has a pivot- 
ed bar adapted to be moved by contact with the car- 
wheel fianges. The bar, by means of intermediate levers, 
links, and connecting rods, throws the switch-rail. The 
direction of the throw will depend upon the position of a 
connecting-rod, which position may be changed at will 
by the motorman, 


SELF-CLOSING RAILROAD-SWIT'CH.—Rurvs F. 
Carnes, Eldridge, Ala. Not infrequently it happens 
that a train-crew or trackman forgets to close a switch 
after a train has passed. As a result accidents occur 
which cause not only considerable damage to property, 
but sometimes loss of life. To prevent suck accidents, 
the inventor of the present device makes the closing of 
the switch automatic by providing it with a motor set 
into action by the opening of the switch. At the end 
of acertain time, the :notor is caused to act upon the 
switch. A device is arranged beside the roadbed of the 
siding, to be normally pressed upon by carson the switch, 
and is provided with a locking device to hold the escape- 
ment while the cars are on the switch. 


AIR-BRAKE HOSE-COUPLING. — THaDpDEus M. 
Hatt, Bonham, Tex. 'This invention belongs to that 
class of couplings for air-brake pipes in which the 
valves between the joints are opened when the pipes are 
connccted, and held open so long as the connection re- 
mains unbroken. The valves automatically scat them- 
selves when the connection bet:veen the pipcs is broken, 
thereby preventing the escape of air. When the hose is 
pulled apart, the valve is still left open to work auto- 
matically. In the present invention the two interlocking 
shells are formed with valvc-seats for ball-valves mount- 
ed within the shells. Rotatable supports are connected 
with the balls whereby they are caused variably to rotate 
to and from the valveseats when the couplings are 
joined to or disconnected from each other. 


Miscellaneous Inventions, 

CRUTCH.—Ricuarp ScHwartina, Brooklyn, New 
York city. The foot of the crutch is provided with a 
serrated tip and with an ordinary spring-pressed tip. 
When the ground is covered with ice and snow, the 
serrated or spur tip is lowered into position, so that the 
crutch in resting upon the ground cannot slip. When 
the weather is fie and traveling good, the serrated tip is 
raised and the ordinary tip used. 


MUSIC-HOLDER AND TURNER.—CaHaRr.es Ya- 
GER, New York city. This music-leaf turner bas a 
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series of leaf-carrying frames mounted to swing from 
one side to another. Each frame ig adapted to hold a 
leat of music so that the several frames may be manu- 
ally thrown to turn the different leaves. The music-leaf 
turner may be manipulated with great ease, and may be 
folded very compactly. 


SEWING-MACHINE ATTACHMENT. — Cari F. 
Cain and HERMANN SANGTINETTE. Brattleboro, Vt. 
This attachment consists of a gage especially adapted to 
insure the stitching of aseam of predetermined width, 
or to locate a line of stitching a predetermined dis- 
tance from the edge or seam of a garment or from a line 
of stitching. The gage bears a scale in inches and 
fractions of an inch, and is so constructed that it may be 
accurately set before it is applied to the bed-plate of the 
machine. The attachment may be placed in position on 
®he plate or removed therefrom without dislodging the 
scale-bar. 

PNEUMATIC SHOE-STUFFER.—FREpD G. WHITE, 
Aurora, Mo. Theshoe-stuffer provided by the present 
inver.tion is especially designed to give a shoe the de- 
sired shape to display it in a shop-window. The stuffer 
consists of an inflatable bag in the form of a shoe, 
which bag is provided at the toe with a hood which re- 
ceives a rod whereby the toe can be pushed into the 
shoe. 

ROTARY BRUSH. — NEL CAMPBELL, Jersey City, 
N.J. In this invention a broom-head for rotary street- 
sweepers is provided, which comprises peripheral and 
radial webs having axially-extending and alining per- 
forations receiving connecting ribs. The ribs space the 
broom-material between them. Backing-boards secured 
to the radial webs within the ribs support the inner ends 
of the broom-material and hold it in place. With this 
construction the broom may be made of sufficient 
strength to withstand hard usage. The broom-head is 
easily repaired and thus no inconsiderable expense is 
saved. 

TRAP-NET.—ABNER S. CHaszE, Marshalltown, Iowa. 
The trap-net is composed of two sections, the upper of 
which has a line connected with its upper portion. This 
upper section has additional lines connected with its 
lower portion and reeved through the lower section. 
By drawing on the first-named line the upper section 
may be lifted from the lower section, and by drawing 
on the second-named lines the two scctions may be 
drawn together, 


ATTACHMENT FOR SPECTACLE-TEMPLES.-- 
Lro F. C. GixBeEricH, Manhattan, New York city. It 
sometimes happens that the fine wire forming the hook 
of the spectacle temple embeds itseif itn the soft tissues 
of the skin and thus produces painful irritation. The 
inventor of this attachment overcomes the -difficulty by 
providing the hook with a protector formed of cork 
rolled into tubular form with a plurality of layers, the 
outer one of which jis secured to the preceding layer to 
give the protector a permanent form. 


- HINGE FOR COUCHES, BEDS, OR ADJUSTABLE 
CIIAIRS. — AMBROoSE HUTTINGER, Cleveland, Ohio. 
‘The present invention is an improvement upon a similar 
hinge patented by the same inventor and seeks to simplify 
the previous construction. The hinge- sections are connect- 
ed with two frames. One of the sections is toothed, A 
locking-lever is pivoted to the frame of the other section 
and is arranged to engage the toothed section. A releas- 
ing-lever is pivoted to the locking-lever and is arranged 
to hold it out of engagement with the toothed, hinged 
section. The invention dispenses with the necessity of 
a foot-lever, and enables the head portion of a couch, 
bed, or chair to be adjusted to any inclination. 


LABEL-CABINET.—CLARENCE A. KNAPPENBERGER 
and Henry H. Barnes, Jr. La Harpe, II]. To con- 
struct a druggist’s label-case for use in finding and 
applying the right labels to bottles and packages is 
the purpose of this invention. Druggists usually em- 
ploy thread-cases or improvised sets of drawers for this 
purpose, with the result that it is not possible readily to 
determine which drawer contains the label sought. In 
this label-cabinet, an outer case, having trunnions on 
the inside and back of the front edge, and holders con- 
sisting of a front part having a glass panel, are previded. 
Grooves in two end pieces receive the trunnions within 
the case. Means are provided for separating and retain- 
ing the labels. When a label-holder is turned down or 
opened, the labels are made easily accessible ; when the 
holder is turned up, it acts as a door to close up the 
opening in the front of the case. 

ANIMAL-TRAP. — Frank J. Hepa, Vesta, Neb. 
The trap is constructed of a length of wire coiled to 
form a casing. the wire having its resilient end extending 
longitudinally along the outer side of the casing. A 
trigger is attached to the casing and serves to hold the 
spring end of the wire in proximity to the casing. A 
loop is carried by the spring end of the wire and projects 
normally into the casing to impale the animal when the 
trigger is released. 


Designs. 


ADVERTISING-TABLE, — Etta F. DovuaHeERry, 
Staunton, Va. The table consists of a frame and legs 
supporting the top. On the top are supported two 
pockets, between which a hollowed block containing an 
ink-well is placed. In front of each pocket a smaller 
pocket is secured. 


feature of this design is to be found in the peculiar orna- 
ments of the spoon, ornaments which Consist principally 
of scrolls and fleurs-de-lis. 


HEATER.—James S. MacKEnziz, North Bend, 0. 
The design provides a heatcr which is adapted to fit he- 
tween the stove and stove-pipe. Through the heater, 
pipes run, which conduct air from the atmosphere 
through the heater and to the room in which the stove is 
placed. Heated air is thus constantly supplied with no 
additional expense in fuel. 


SAFETY-PIN. — Stras P. Tomkins, Tilly Foster, 
N.Y. The safety-pin ie provided with a hook adjacent 
to a longitudinal member of the pin. The safety-pin is 
primarily designed for use on horse-blankets, the hook 
being slipped over a part of the harness to prevent the 
blanket’s blowing about. 


Nore.—Copies of any of these patents will be furn- 
ished by Munn & Co. for 10 cents each. Please send 
the name of the patentee, title of the invention, and date 
of this paper. 


Wusiness and Mersonal. 


The charge for insertion under this head is One Dollara 
lime for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 


For mining engines. J. S. Mundy, Newark, N. J 


“UU. 8.” Metal Polish. Indianapolis. Samples free. 


Gasoline Brazing Forge, Turner Brass Works, Chicago. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O. 


Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 


The celebrated ‘‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co.. publishers, 361 Broadway, N. Y. 


Roche’s ‘“‘New Standard” Electric Necktie Pin. 
Works like a charm. Midget Battery. The electric 
light is a beauty and a wonder. Sent postpaid for $1.00. 
Agents wanted. Wm. Roche, 259 Greenwich St., New 
York. 


(@ Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway 
Free on application. 


New York. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is forow 
information and not for publication. 

References to fora articles or answers should 
give date of paper and page or number of question. 

(nquiries not answe in reasonable time should 
be repeated : correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to re reply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(7598) C. M. D. answers T. E.’s query 
No. 7551, as to whether a dynamo works well in a low 
temperature, as follows: A dynamo will work better at a 
low temperature than at ahigh one. The lower tem- 
perature keeps the iron cores and especially the copper 
conducting wires cool, securing greater conductivity. The 
same applies to the outside wiring. A Thomson-Hous- 
ton arc generator shows the difference very markedly by 
the position of its regulator armature on hot or cold nights. 
On warm nights full load would bring armature nearly 
flat on stop, while at zero the same machine would have 
a surplus good for one or sometimes two 45 volt lamps— 
arcs. [The above statement is of course true, though, 
in answering the original query, it was not necessary to 
go into this matter at all, since the only point raised was 
whether cold weather would prevent a dynamo and 
storage battery from working. The temperature coefil- 
cient of copper is about 0:002 per degree Fab., that is, 
copper improves two-tenths per cent for eachdegree it 
iscooled. The night temperature in this city between 
the hottest and coldest nights is about 90 degrees. For 
100 degrees the conductivity of the copper is about twenty 
per cent higher in the coldest night of winter than in the 
hottest night of summer. This is the whole difference in 
capacity of a series wouud machine, such as is the Thom- 
son-Houston; but in a shunt wound machine the differ- 
ence is still greater.] 


(7599) H. W. C. asks: 1. What sub- 
stance, if any, is opaque to the lines of force coming from 
a permanent magnet? A. An iron screen surrounding & 
magnet furnishes so easy a path for the lines of force that 
few or none leave it to pass through the air. 2. How is 
the Compass on a modern steamship protected from the 
magnetic influence of the steel and the dynamos? A. 
For the protection of ships’ Compasses against the iron 
about them, see SclENTIFIC AMERICAN SUPPLEMENT, 
Nos. 527, 584, 709, 760, price 10 cents each, 3. What is 
the best shaped burner for a T'rouve acetylene Jamp and 
where can I get a burner of that kind? A. A two- 
pronged burner with the jets directed against each other, 
and the acetylene burning in the air between the jets, is 
found to work satisfactorily. 4. How can I take off and 


use the electricity that is found on the belts in a machine 
shop when the machinery 18 running? A. A comb such 


| a8 is nsed in all static machines will draw the electricity 
| from a belt. 
SPOON.—Aveust MILLER, Taunton, Mass. The vhief ! 


(7600) H. P. G. writes: Please inform 
me how to make a simple electric friction machine? A. 
You will find full instructions for making a Holtz ma- 
chine, which gives the same kind of electricity in far 
greater power than the friction machine, in ScrENTIFIC 
AMERICAN SUPPLEMENT, Nos. 278, 279, 282, price 10 
cents each, with many experiments which may be per- 
formed with it. 


(7601) J. S. C. asks: How is it we can 
speak any word at avy rate of vibration in the musical 
scale? For instance, I can say boy or any other word in 
f,avery slow rate of vibration, or ine, a much more 
rapid rate; in fact, from the very lowest to the highest 
rate of vibration per second, showing that it is not the 
number of vibrations per second. A. You do not speak 
a word at any rate of vibration in the musical scale. 
The tone is formed by the vocal cords in the larynx at 
any rate of vibration which their tension allows. This 
tone is formed into words by the mouth, nose, tongue, 
teeth, lips, and palate, and in this form it issues from 
the mouth. If the mouth is held motionless, any tone 


can be sung, but no words can be formed so long as the 
vocal organs are not allowed to move. 


(7602) R. G. asks: What sizes wire by 
B. & 8. gage correspond to No. 20 and No. 18 American 
gage? A. No. 20 American wire gage corresponds to 
No. 21B. & S. gage. No. 18 A. W. G. corresponds to 
No. 19 B. & S. 


NEW BOOKS, ETC. 


We have just received from the United Correspond- 
ence Schools of 154-158 Fifth Avenue, New York city, 
some of their instruction papers. We have examined 
them carefully and we certainly approve of both systems 
which are used and the matter which is taught. They 
are eminently practical, and are particularly valuable to 
the student from the fact that all the material which is 
not germane to the subject is entirely eliminated. Of 
course, a correspondence school can never take the place 
of a scientific school or university, but at the same time 
there is a very large class of people who have not the time 
nor money, nor possibly the inclination, tospend three or 
four years in a school where they are often obliged to 
study things which will be of no immediate value to 
them. This Correspondence School begins in the proper 
way in making students obtain a practical knowledge of 
arithmetic, algebra, Icgarithms, geometry, mensuration, 
etc., before proceeding to the study of principles and ap- 
Plications of the subject being tanght. The Schools give 
instruction in electrical engineering, mechanical engi- 
neering, civil engineering, sanitary engineering, archi- 
tecture, art, sheet metal working, pattern making, etc. 
The method of teaching is entirely without text books, 
aJl of the instruction papers being furnished by the 
Schoo), and they are accompanied by the question papers 
which contain inquiries on the subject contained in the 
instruction papers. As soon as the answers are received 
by the School they are examiued with the utmost care. 
All answers are corrected in red ink, and the work is re- 
turned to the student with such suggestions and criti- 
cisms as will enable him to better understand the sub- 
ject. In this way mistakes are pointed out and the ma- 
terial furnished is explained to the satisfaction of every 
individual student. Experience hag shown that written 
comments on a man’s work are more valuable and last- 
ing than verbal ones, and the students will have the 
satisfaction of knowing that the criticisms are made by 
competent men. 
SS 


TO INVENTORS, 


An experience of fifty years, and-the preparation 
of more than one hundred thousand applications 
for patentsat home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO., office SCIKNTIFIC AMERICAN, 
361 Broadway, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


FEBRUARY 14, 1899, 
AND BACH BBARING THAT DATE, 


[See note at end of list about cupies of these patents.) 


Accordion, J. Galleazzi.. 
Acid, xanthopurpurin sul 
Advertising apparatus, T. Hansen 
Agricultural boiler, convertible, H. 
Air brake, vehicle, E, Wynn 
Air heating a apparatus, J. Higeinbottom 
Alarm. au lar alarm. 
Animal teen . 1. Hall 
Armor plate, C. F. Flodquist.. 
Balance and_ ready reckoner, combined spring, 

W.S. Andrews ee 619,460 
Bale tie, wire, E. S. . - 619,584 
Baling press, C. G. Overmyer: 6 D 
Barrel, R.'I'. Hargroves.. 619,686 
Baton, police, W. N. Bean +» 619,268 
Battery. See’ Faradic batier . 


ery. 
Battery switch, R. Macrae.. 
Batting machine, P. Kubica 
Beading or cording machine, E. & R. Cornel’ 369 


Bearing adjustment, ball, H, H. Thom pson...... 


Bearings, de vice for inserting balls in, M. ise: 

refe ee eeesee 619,484 
Bed bracket. J. C. Woodmard 5 619,650 
Beer, manufacturm g, P. P. Kropf. 619,317 
Belt fastening devi ce, G. outhwick.. 619,514 
Belt slide, O. A. Lehman.. seoenecene 619,492 


Bicycle brake, W. UH. Crossley... 
Bicycle crank shaft, W. H. Fen eyres. 


frauber 

Bicycle parcel carrier, W. H. White. 
Bicycle pump, W. M. McK 
Bicycle support, F. a 
Bicycle support or rest, H. W. Roby. ...... ...... 
Boiler. See Agricultural boiler. 
Boiler furnace, steam, E. E. Gordon 
Boiler lubricator, steam, J. Desmond...... 
Boilers, gas fuel burner for steam, E. L. Bus! 
Book, manifolding, P. W. Paulson 
Book, mileage, H. E. Bateman 
Boring bar, W. H. Turton. 
Boring machine, multiple 
Bottle, E. B. Phillips. 
Bottle filling machine, “‘W.M. Fowler 
Bottle, non-refillable, J. L. Jackson...... 619,310 to 
Box. See Display box. Paper box. 
Bracket. See Bed bracket. Powingi ng bracket. 
Brake. See Air brake. Bicycle brake. Car brake. 

Carriage brake. Fluid pressure brake. Wagon 


6 
619,312 


brake. 
Brakes, device for actuating fluid pressure, M. W. 
FRiDDA RG Fico coe so eee a ea es oe neee ease 619,480 
Brakes, operating fluid pressure, M. W. Hibbard. 619, 570 
Branding device, electric, Fellowes & Van Hoe- 


venbergh.... 619,471 
Branding device, n Hoevenbergh. 619,519 
Bug gathering and destroying machine, J. N 

MOP Ral osiises iio se see Se sces sccceeaae. we 619,330 
Burglar alarm, electric, J. pomney 619,448 
Burial casket face plate, W. Hamilton. » 619,567 
Earnie See Gas burner. Hydrocarbon lighting 

urner. 
Button, G. J.Capewell.......... scseceee ceseveceees 619,277 
Camera, magazine, W. D. Robinson +e 619,695 
Can. See Sheet metal can. 
Cans, bottles. jugs, jars, etc., means for closing, 
F. eachmann - oe 347 


Car brake, W. W. George....... 
Car coupling. W. ‘L. B. & E. A: Cai 
Car coupling, Garber & Beall 
Car coupling, J. O. Stow.. 
Car, freight, W. A. Caswel 
Car heating apparatus, J. Frumve 


9, 
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BPeceen: : 


Car truss rods, adjustable bearing for railway, J 
J. Souder 
Carbon Clamp for el 


OR 
Carbureter, H. B.Cornish. 


619,281 
Carpet sweeper. C. King .. 619,580 
Carriage brake, J, G. : ken. . 619,683 
Carriage, musical, E. L. pay... - 619,543 
Cartridge implement, G. V. Bureh.. Sosesese 619,273 
Case. See File case. 
Chain, sprocket, R. M. Keating eee 619,315 
Chuck for press plungers, C. Gabriel. 619,557 


Re and butter worker, combined, H. L. Her; 
Clamp. See Carbon clamp. Seat post c 
Cock, automatic cylinder, S. M. Carlisle. 
Coffee, apparatus for cooling roaste 
Fraser... 
Commutator retaining band, J. R. Gri Lr 
Compass, ship’s or similar, L. Rellstab.. 
Composition of matter, C. Rath 
Conveyer and distributer, belt, Bartlett’ & Over- 
SELON ose cvaseseccaets saa ct secdonedadeeses es Re eadast 
Cork extractor, H. J. Williams. 


619,291 
- 619,391 


619,297 
619,299 
619,618 
. 619,615 


619,463 
- 619,648 


Corset, J. C. Mackey........... E 
Corset stiffener, F. Morrison.. 619,331 
Cot, folding, A. R. Isaacs. - 619,485 
Couch, A. .,Hofstatter Ae Dawe yeatd oulaid tas 09 Se wale how eee 619,306 
Coupling. See Car coupling. Shaft coupling. 

hill coupling. Train pipe coup! 


Coupling a and antirattler, Aeon fe M. Ber- 


gol 
Coupling forro 
Cover for vessels, reservoir, B. 
Crate for demijohns, etc.. G. W. Banker.. 
Cream separator, centrifugal, W. Johnson. 
Cultivator, S. L. Allen...............00- 
Cultivator, two-row, W. L. Caldwell. 
Cutter, B. A. De Costa................... 
Cutting apparatus, Veilgaard & McDonald. 
Cycle, etc., C. W. Atkinson.............06+ 
Gycle, J. W . Baird 
Cycle driving mechanism, J. 1’. Pedersen.... 
Cycle framings, brazeless joint for, W. Fraser. 
Cycle rack, J. M. Pyott, Jr.. 
Damper, H. M. Powers. 
Damper, automatic, E 
Dental articulator. T. 
Dish heater, M. Walsh 
Display box, A. M. Han 
Display fastener, swivel, Chapman & Rubens. 
Distilling apparatus, petroleum, F. W. Mann...... 
Door, F CROMIN Ss elas chee secd eves bases cecbins 
Door Opening, closing, and locking device, E. B. 

SIONGCHER . osicsc cs vies vcegccwas sone Secs seeeeocanesse 
Door operating mechanism, H. Rowntree. . 
Door, storm, O. Cobb.............eceeeeeee 
Dredge wirder, Maddrix & Godman. 
Dredger and elevator, A. W. Cram... 
Dredging apparatus, A. McDougall... 
Dredging bucket, H. J. Kromann.... 
Dress protecting edging, E. M. Scheid. 
Dye and making same, black Pr leae 0. Cc. 
Dye and making same, yellow, M. Ulrich.... 
Dye, making yellow phos: hin, Julius & Tkatsc! 

g case machine, J. H, Batchelder..... 

ectric machine, dynamo, 8. 8. Foster 
Electric meters, mechanical time switch for two- 


619,296 


rate, J. H. Gert Salita cassia sacdslouteisiseealece'se.cenlsea'e 619.476 
Electric motor, T. D. & F. W. Hoilick:: +» 619.307 
Electric motor, C. L. Rosenqvi8t................000 619,629 
Electric motor, alternating current, C. L. Rosen- 

GV istekc sas facece cates i gissce tac ce toeshen cue ales siee 619.621 


Electric protective system, J. Tomney 
Electrical heater, C. W. Jones. 
Electrical switch, A. Brier.... 
Electrical transmission of soun 


Elevator. C. E. Moore.. 
Elevator gate, J. KE. W. Fog 
Engine. See Rotary steam engi 
Engine igniter, gas, W. I.. Crouch.. ae 
Engines, incandescent igniter for explosive, C. 

RE BOING ois ces cecesedec cate vaiesces aaweceeeeaesaes 619,384 
Extractor. See Cork extractor. Spike extractor. 
Eyeglasses or spectacles, A. Kabn................+6 
Fan motor, prepayment electric, Fish & Cox...... 28 
Faradic battery, duplex. J. H. Robertson.......... 5 
Fasteners, tool for setting members of separable, 

ble, G. E. AdamB....... 00... cc eee eeeeeeenew ee 2 
Feed water heater and purifier, W. a somite 
Fence, Kmer@on & Godfrey.. 

Fence machine, wire, E. S. Scofield.. 

Fence making machine, wire, J.C P 
Fence making machine, wit wire, A.Smith. 
Fence, wire. Grant. Soeiawatas 


Fertilizer and making same, C. H. Thompson.... 619,633 
Fertilizer, apparatus for making, A. Nitsch....... 335 
File case for cards, F’. Macey....... «+ 619,823 
Filter, J. J. Hewel..............0seeee0 

Firearm cartridge ejector, A. E. Grimes... ... 


Fire escape. elevated drawbridge, A. Riecke.. 
Fire extinguisher, W. H. Robinson... 
Fireproof building, J. A. McKim....... 
Floor cloth machine: W.G. Thomson. 
Floor dresser, L. A. Baumann..... 

Flour packer, W. W. Huntley.. 
Flower bed curbing, P. Schaefer. 
lui 1 delivery apparatus, auto: 


619,352 


+» 619,451 
Fluid | preaaiire bra Ww. 
Foot rest, adjustable, P. N. Cook 
Fork, I. Hirsch..........0. ceeeeees ones 
Fruit seeding machine, G. Pettit, Jr. 
Fumigating device, G. L. Taylor.. 
Furnace. . See Boiler furnace. 
Furnace grate, ‘I’, E. Martin 
Furniture fastening, J. Tillotson... 
Galvanometer, A. A. Dittmar. 
Game, C. H. Bowie. 
Gas, apparatus for collecting carbonic acid, 
Elworthy 
Gas burner, R. Schlumberger. 
Gas gengrator, a acetylene, 
Gas holder, H. C. Sergeant. 
Gas mains, means for local 


ooereny 


HS. 


ath 510 
Any 

33, 
619, 631 


« 619.512 
619,652 


. 2 
Gas producer, Burch & Kasson. 
Gas producer, B. Talbot 
Gaseous media, apparatus for heating or cooling, 
A. Slucki 
Gate, Allsup & Wootan 
Gate, J. T. Johnson 
Gear case, Chevalier & Vasseur.. ‘ 
Gearing, changeable speed, L. D. Ferris........... 5 
Generator; See Gas generator. Steam genera- 


or. 
Glase articles, apparatus for forming, J. J. 
er 


Gluten compound, W. Painter. . 
Glycocol ester and making same, A. Einhorn. oe 6 
Golfometer, S. W. Andrews 
Governor, steam, L. Parkinson. 
Grader. ele vating, 8S. F. Welch.. : 
Grader and roller, combinedjland, J.M. Robinson 
Grainer, w E. D. Gochnaur 
Gra ter, i D. Keefe........... 
Gri nding mill, J. M, Schutz 5 
Grizzly or separator, rotary, R. H. Postlethwaite: 
Halter fastener, G. Smith 
Ham mer, W. H. Penny.. 
Hanger. See Harness 
hanger. 
Harness bange r, U. Grignon.,. a 
Harness hitching device, J. P. Fiel 
Harrow, W. M. Digby................- 
Harvester, corn,  Winiinigy & Steward. 
Harvester reel. A. J. Bartlett et al.. 
Head rest, A. we Browne...........-+++ 
Heater. See Dish heater. Electrical heater. 
Feed water heater. Hot water heater. Water 
eater. 
Heating, drying, or airing apparatus, H. Har- 
RYOAVOS Ge oc Sosa es ec sb suis gods veceeck tae eehe weeds 
Heel attaching machine, F. F. Raymond, 2d.. 
Hinge, C. H. Shannon. 
Hinge, double acting 3] 
Hoe, C. Snyder..... 


Hook and eye, I. rn P 
Horse detacher, A. 
Horse detacher, P. A. 
Horses from vehicles, automatic device for de- 


619,432 


taching, V. W ismiewsKi..............cesese cece 619,457 
Horseshoe, metallic rim rauber tread, D. B. pe 
pbens.. eee ule 361 


Hose holder, W. H. Trammel...... 
Hot water heater, A. F’. Buttrick 
Hub and axle connection, wheel, F’. E. Garner.. 
Hydraulic motor, W. Haywood 


Hydrocarbon lighting burner, T. Wilson.. 619: ‘350 
Incandescent light, Welsbach or similar\L. Moss 619,599 
Incandescent mantles, machine for folding and 
inserting shirring strings into, Hi. E. White... 619,375 
Incubator, C. Von Culin.......... oe 619,521 
Indicating and recording mechani eas! 
ing tluids in motors, etc., J. E. Thebaud 619,632 
Indicator. See Office indicator. 
Insect ring shield for trees, A. Henderson........ 619,409 
Insecticide, C. M. Porter................ ceceeeee 619,612 


Insulating alternating current circuits, C. P. 
Steinmetz Bs 


renee on page 126) 
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ORDINARY RATES. 


Inside Page, each insertion, - 75 cents a line 
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&@"For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line—about eight 
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and is set in aga ate type. Engravings may bead adver- 
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OOD or METAL WORKERS 


withoutsteam powercan save 
time and money by using our 


Foot andHand Power Machinery 


SEND FOR CATALOGUES— 
A—Wood-working Machinery. 
B—Lathes, etc. 

SENECA FALLS MFG. COMPARV. 


696 Water St., Seneca Falls, N.Y. 
BABBITT METALS. _—SIX IMPORTANT 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 23e 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for 1897 catalogue. 


SHAPERS, PLANERS DRILLS, 


ATH E Ss. AND SUPPLIES. CATALOGUE FREE 


SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI.O. 


and TURRET LATHES, Plan- 
Foot Power ers, Shapers, and Drill Presses. 
SHEPARD LATHE CO., 133 W. 2d St., Cincinnati, O. 


exe © & Pipefitters! 
74 
STIL 


which is 


C 


Your kit is not complete un- 
less it includes the famous 


LSON WRENCH 


articularly adapted for turning out the best 
work without crushing the pipe in the least. All parts 
are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price liston application to 

WALWORTH MFG. CO., 20 Oliver Street, Boston, Mass. 


A) PUNCHING & Oo 


fy SHEARING 
MACHINERY. 
If interested, write the 
E. S. STILES PRESS CoO. 
WATERTOWN, N. Y., 
for their Illustrated Catalogue “S.A.” 


WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped with 


BARNES’ FOOT POWER (Leupiitos 
MACHINERY ____seumn 


-"ow lower bids on jobs, and give 
ceater profit on the work. Machines 
sent on trial if desized. Catalog Free. 
W. F. & JOHN BARNES CO. 
1999 RusBy ST., ROCKFORD ILL. 


“A Tone That Tells of Tul” 


All about every known Tool, large and 
small, and its uses, size, weight and 
present market price. Every "ool de- 
scribed and illustrated by fine and ac- 
curate cuts_ Send at once for oe aG 
GOMERY & CO.’S thorough] 

to date TOOL CATALOGU tor 
1898, 510 pages CAA index. Pocket 
size 64x4 , rounded edgesand stitched 
covers. ‘very foreman of workshop 


J 


™ TOOL 
CATALOGUE 


Morwomcera( 


or factory should have a copy. Mailed 
for 25 cents by 

MONTGOMERY & CO. 
New York. 


105 Fulton Street, 


Presses for 
Sub=-Press Work. 


Five sizes. Sub-Presses and 
Tools to order. 


G7 Send for Circwars. 


BLAKE & JOHNSON, 


WE ARE ey CAULKING | OF THE 
NOW USED IN ALL THE SHIP 
YARDS OF THE WORLD. 
We make Mallets of ail deserip- 
* tions. This is our specialty 
“i lustrated Price Listand Catalogue 
Established 1845. 
460 E. Houston St., N.Y., U.S.A. 
The Queen Acme No. 5 Microscope Z 
NEW MODEL AS PER CUT. y 
The Ideal Microscope for Amateur 3 
Research. Stands unequaled for precise Lg / 
and accurate adjustments and optical 
Send for new Microscope Catalogue B. M. 
QUEEN & CO., Inc. 
1011 Chestnut St., Philadelphia, Pa. 
A TIGHT GRIP. 
The SKINNER PAT. 
ENT DRILL CHUCK 
is simple, strong, and 


P. 0. Box 7, WATERBURY, CONN. ~ 
mailed upon application. 
N. Y. MALLET & HANDLE WKS. 
excellence. With objectives giving from 
50 to 500 diameters, in case, $.55.00. 
accurate. The jaws 
are of hardened tool 


steel. Stands se- 
verest tests. 
centering, self-tight- 
ening, most durable. 
Holds straight or 
taper shank drills. 
Send for catalogue. 


a cag 
SKINNER CHUCK CO., Church St., New Britain, Conn 


DORMAN’S 
WULGANIZERS 


are used all over the world. 


Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. All Stamp and Stencil 
Tools and Supplies. ites eend Steel Dies 
for all purposes. he ngraving an 
Die Sinking of all kinds.” "Established 1860. 


Printing N8100. EB" Send for Catalogues outfits, 
m $ 
[E x: Ms ORIMTAN ‘AN CO. 
121 £, agetts ‘St, baldmore. Md. U. 8. Ae 


Is self- - 


‘Slicing mechanism for ome 


| Spike extractor, L. Luckhof.. . 


Troning shirt fronts, etc.. machine for, S. H. Se 


Jack screw, J. Herzog. 
Jar closure, fruit, F. Fauser, Jr. 
Jar holder. ‘fruit, I. F. Byron 
Joint. See Pipe joint. 
Knee pad. T. KB. Burt........ 0c. cece cece eeeee cone 
Knitting machine, rib, A. E. Vaughan.. 
Knob, A.J. Warner.............. 
Ladder, Nichol & Willson... 
Ladle, foundry, D. W. Nash. 
Lamp fixture, L. M 
Lamp, incandescent petroleu 
Lateh, gate, S.O. Campbell... 
Lawn ‘trimming device, S. Walter: 
Leather, method of and machine tor expressing 
moisture from, E. J. F. Quirin 
Leather splitting machine, J. Hall.. 
Ledger balance sheet, H. Swalley.. 
Ledger, perpetual, W. N. Wintleld 
Light. See Incandescent light. 
Light for sidewalks, etc. J. Jacobs... 
Lighter, pocket, W. Trabue....... 
Linotype machine, W. S. Coe.... 
Linotype machine, J. R. Rogers. 
Liquid meter, W. M. Fowler... 
Lock, A. J. Warner. 


Locomotive tender, G. ML Bishop . 
Locomotive water Retire Hayden 
Loom, A. Pivetz... 
Loom warp stop m 
Lubricator. See Boiler lubricator. 
Lumber raft, J. Poulsen. 
Mechanical movement, H. Irving.. 
ebuankes device for receiving, HOSOL: 

anke 


Meter. See Liquid meter. Two-rate meter. 
ene ap Pparatus, Ae SIONS 2. si5 sie seven see sana sieese's 
Mill. See Grinding mill. Sawmill. Windmill. 
Milling machine, J. C. Pott 


619,695 


“2 619,235 


619,665 
619.642 


+ 619.522 
» 619,334 
» 619431 


9,598 


+ 619,436 
. 619,668 


- 619,644 


619,614 
«= 619,477 

+ 619.566 
619,525 


7 619, ri 


~ 619,604 


619,502 
619.420 


619,661 
619.340 
619,442 


Mining Apparatus. placer, G. Wetherby 
Mould, G. 4. ; 
Money, Soneeeurs or paying o| 
Monkey wrench, J. K. Daniels.. 
Mop holder, De Groat & Henniu 
Mop wringer, A. M. Burnham 
Mojor. See Electric motor. Fan motor. Hydrau- 
lic motor. 
Musical scale ladder, E. A. Fletcher................ 
Nail or spike drawing device, O. E. Martin. 
Nest for fowls. W. F. Maurer 
Net, trawl, J. W. Pearson (reissue) 
Nipple holder, E. L. yore ig ern 
Nozzle, charging, J. Crai 
Nutand bolt lock, I. C. 
Nut tapping machine, G. 
Office indicator, C. W. Reeves. 
Oils, purifying, C. Culmann..... 
Package, shipping. W. B. Thom 
Packing, piston rod. J. W. Dudley. 
Pad. See Knee pad. 
Pad and pad holder, combined, G. C. Prince: 
Paint, fireproof, S. Kalamaikowski. 
Paper bag machine, D. Appel 


G19, 13 


619.613 


receives 
this ma- 
chine, 


Each student 


ED, 


If you are dissatisfied 
with your situation, your sal- 
ary, your chances of complete 
success, writeto The International 
Correspondence Schools, Scranton, Pa., 


and learn how others so situated are getting 


the Civil Engineering Courses are 
soon qualified for salaried draft- 
ing room positions. 
for pamphlets. 


The International 


An Education by Mail 


Students in the courses of Mechanical or Elec- 
trical Engineering, Architecture, or any of 


CTUAL 


Taught by Cor- 


of an English factory. 
PLEMENT 1113. Price 10 cents. 
Co. and all newsdealers. 


"|MILLING 
CUTTERS_* 


of all styles and sizes for slitting, slot- 
ting, face and side milling, forming, tool 
making and manufacturing. 

Cutters solid, with inserted blades, in- 
terlocked, single andin gangs. Reamers, 
Taps and ‘Dies. 


FOUR TOOLS 


MATCH FACTORY.—DESCRIPTION | 


SCIENTIFIC AMERICAN SUP- 
For sale by Munn & 


THE PRATT & WHITNEY CO., Hartford, Conn., U.S. A. 


IN ONE 


Combined vise, an- 
vil, drill and cut- 


Paper box, R. Gair. 619,47: off. Send us $3.50 
Paper coating machine, H. M. Reichenbach - BAR 619.617 and we will 
Pen, fountain, A. A. Waterman... 619,701, 619,702 send you this 
Pen, stock, F. B. Linn............... ccc cee ee ee eee eens 619, . 25.00 out flit. 
Pens, detachable fountain or reservoir for, J. K. eae The drill 
Young aloneis worth the money. The jaws open eight inches. 


Picture frame hanger, M. L. Rich... 
Pipe cutting andthreading tool, Wal 
OW .. 
Pipe joint, J. F. Pool. 
Plane, bench, M. D. C 
Planter, C. H. Childs.. 
Planter, corn, H. N. Randall.... 
Planter, corn, Underwood & Sprague... 
Planters, anchor and tension device for check 
row corn, K. K. Lerol, Jr. 
Plow, E. A. Bennett...................5 
Plow planting attachment. K. L. 
Plow, rotary disk, J.B. Garde...... 
Plow, wheel, M. Sattley... 
Pole tip spring catch, A. 0. Uiirey.. 
Polishing device, J. Whittenham... 
Portable stand or support, H. Stevenson. 
Poultices warm, appliance for keepin 
Grimball. 
Precious met 


So: 


from ores or slim 
and apparatus for extracting, H. Riecken.. 


Preserving foods, F. Stark 
Press. See Baling press. 
Printing machine, electric, G. lL. Campbell 
Pruning implement, W. Ballerstedt.. 
Pulley covering, Jacobson & Wessman 
Pulley, shifting mule, A. G. Lawrence. 
Pump, H. Ashley... ne 

Pump, J. M. Berrier... 


Pump, H. Walther 

Pump for pumping molasses, etc., As! ury & 
Peoples. . aes 

Pump operating mechanism, coin cor lied ‘air, 
C. Clawson........... 


Pump, rotary, A. Thomson. 
Rack. See Cycle rack. 
Railway, aerial, J. Bond.. 
Railway, electric, J.B. Bntz.. 
Railway signal system, Hansel & Freeman. 
Railway spike, J. R. Kunzelman...... 
Railway switch, G. F. Come 
Reel. See Harvester reel. 
Reel, D. J. Cashin... .. 
Roadway, J. Ww. Maltby. 
Roll, compound, H. W. Munsey... 
Rotary steam engine, W. I. Phifer.. 
Rug m: material raveling machine 
chlemmer. 
Ruling machine, Hickok 
Sand screen, C. K. Smith. 
Sash balance and lock, 
Sash fastener, M. Angel 
Sash fastener, J. F. Smith 
Saw, B.S. Atwood 
Saw dresser, circular, H. L. Bee.. 
Sawmill, band, A. G. Lawrence......... .. 
Sawing machine, wood, 8. W. Butterfleld 
Scale, alarm. P. Hammacher.......... 
Scale, computing, T. J. Dunlea.. 


Screw threading machine, W. L. Clouse.. 
Scrubbing machine, Rickmeier & Hadley 
Scutching machine, 8S. Stanbridge.. 

Seal, snap, E. J. Brooks............ 
Sealing device, bottle, W. H. Northall. 
Seat post clamp, K. H. Ebrman....... 
Secondary battery, A. Schanschieff. 
Semaphore blade, E. E. Ford 
Separating granular materials, J. Higginbottom 
Separating magnetic materials, apparatus for, O. 


Separator. 
tor. 
Separator, J. M. Schutz 
Sewing machine, Scott & Dancel.. 
Sewing machine fan attachment, 
Sewing machines, etc. cabinet" for, Kandi 

Gedeon... 
Shaft couplin ‘eb 
Shears for ripping seams. L. Merrill.. 
Sheet metal cans or boxes, manufacture of, F. 

W. Feaver. 
Shelving, D. E. Hunter.. 
Shelving, adjustable, D. E. Hunter 
Shelving adjustable library, D. E. Hunter. 
Sign, electrical, W. A. Harvey 
Sign holder, W. A. Ulrey 
Signal recording apparatus, Candee & Varley..... 
Skate, roller, B. Wagner.... E 
Skate runner, J. Miner.. 
Sled, bob, J. B. rane: 
Sleigh knee, A. & L. H 


See Cream separator. Steam separa- 


man...... 
Snap book. ard.. 
Soldering machine, can, EF. Dorsey 


Spanner, R. H 


Spinning machine spindle bobbin holder, T. F. 


Pustedty.2s. cde. ocdeis Seeasses ese sacs $3 6 


- 619,349 
6 


121 619/373 


. 619.673 
- 619,348 


e2S > a 
5 8 SOs0903 SOS0 S003 3 Soeues: 
= G - 
: : Sa a223 


- 619.415 
. 619.658 
- 619,681 
- 619,414 - 
- 619,424 


Spooling machine tube holder, D. Jackson. 


Spoon, soup. H. Stevenson 


Sprocket wheel for cycle chains, G. W. Bafford.. a 


Stacker, W. G. Kruse...............ccee eee e eee e eens 
Stand. See Portable stand. ‘l'ripod stand. 
Steam generator and hot water heater, W. C. 
Higgins.... 
Steam separator, R. 
Steaming vessel, R. M. William 
Steering apparatus. vessel, T. V 
Stool, adjustable, J. F. Mayer.. 


6 
Stove, boiling, cooking, and heating. ‘T Filster.: :§ 


Stove, lamp. T. Pfister 

Stove or oven, oil cooking, T. Pfister. . 

Strap loop or keeper, A. Burson 

Stump extracting device, J. C. Sharp 

Swinging bracket. 1'. Smith. 

Switch. See Battery switch. Electrical switch. 

Railway switch. 

(Continued on page 127) 


ht thirty pounds. Agent wanted. Catalo; 


Wi 
BLOOMET D MFG. CO., 


ws, 


A. 
Bloomfield, Ind. 


EVERY FACTORY 


Warehouse, School, Hotel or Pub- 
lic Building where quick inter- 
communication between floors and 
rooms is necessary should have the 
NESS AUTOMATIC SWITCH 
TELEPHONE SYSTEM. 

Two styles of instruments are 
made up; one with battery call, 
utber with magneto. See cut for 
latter—most desirable for outside 
lines connecting buildings. Send 
for particulars to 


ical Drawing and Machine Design, Architecture, 
free illustrated 100 p. S. A. Circular. 
students all over the world. 


Power. We otler the 


of best material. 
theretore we can make the 
ed for shipment, weight 


WEBSTER MFG. CO., 1074 West 16th St.. 


PRESSES, DIES and 
Special = Machinery 


For Sheet Metal Workers. 
West Mfg. Co., Buffalo, N.Y., U.S.A. 


teed. 


and state s size of engine wanted. eber Gas & 


etc. 


The Holtzer-Cabot Elec. Co., Boston (Brookline), Mass. 


WE WILL DOUBLE YOUR SALARY 


if you will study at home insparetime. Courses in Electrical, Mechanical, Civil and Mining Engineering, Mocnans 
Cost, next to nothing. 
Sample pages of text books, drawing plate and booklet of letters from 


WEBSTER 2344 actual] borse power 


GAS ENGINE 


for $150, less 10% discount for cash. 
Built on interchangeable plan. Built 
Made in lots of_ 100 
rice. Box- 
pounds. 
= Made for Gas or Gasoline. Also Hori- 
~ zontal Engines, 4 to 30 horse power. 
2 Write for Special Catalogue. 


CHICAGO 
Kastern Branch, 38-D Dey Street, New York City. 


SAVE YOUR FUEL. 


You will find our Gasoline 


HOISTING ENGINES 


a great saving over steam and 
a perfect, economical boon 
where wood, coal or water 
are scarce and high-priced. 
Both friction and_ geared 
hoist from 10 to 50 H. P. for 
mines, quarries, docks, etc 
Every machine fully guaran- 
Send for free Catalogue 


Gaso- 


line Engine Co., 402 8.W. Boulevard. Kansas City, Mo. 


619,319} - PALMER. Stationary | 
. 619,515 and Marine Gasoline En- 
619,326 Gines and Launches, Motor 
agon Engines, Ene ine 
619,289 Castings, mping 
619.417 = gines. Send for ca log 
Seals PALMER BROS., MIANUS, CONN. 
19,687 
969 HOW TO MAKE AN ELECTRICAL 
619.276 - Furnace for Amateur's Use.—The utilization of 110 volt 
eel electric circuits for small furnace work. By N. Monroe 
619.433 | Hopkins. This valuable article is accompanied by de- 


tailed working drawings on a large scale, and the fur- 
nace can be mide by any amateur who is versed in the 
use of tools. This article is Contained in SCIENTIFIC 


AMERICAN SUPPLEMENT, No. 1182. Pri 
For sale by MUNN & Co., 


or by any bookseller or newsdealer. 


Tice 10 cents. 
R81 Peseaeer: New York City, 


> *MARINE MOTORS 


AREGUARANTEED to 
Give. SATISFACTION. 
- DURABLE IN CONSTRUCTION. 
EASYano SAFE in 
OPERATION. 


— ie ANO 


! s ‘ST. JOSEPH, MICH.U.S.A. 


YNAMO QONSTRUCTION 


D respondence. Courses also given in Steam, 
Bridge and Civil Engineering. Directed by well-known 
engineers. Special terms now offered. 


Institute for Home Study of Engineering, 
Catalogue free. 220 Seneca St., Cleveland, Ohio. 


(WILLIAMS' 


SHAVING 
SOAP 


Ever used WILLIAMS’ SHAVING SOAP for 
shampooing? No?: ‘then you have missed one of 
the greatest luxuries imaginable. It is simply 
marvelous what 4 great mass of thick, cream: 
Tether a-amall piece of WILLIAMS’ SHAVIN 
SOAP will make when rubbed into the hair and 
scalp. How cleansing, cooling and refreshing it 
is! Howthoroughly it removes every particle of 
dandruff, and how soft, ‘‘fluffy” and silky it leaves 
the hair! 

Like totry it? Sample free for 2c. stamp to pay 
postage. . 

WILLIAMS’ SHAVING SOAPS are the recog- 
nized Standard the world over. 

The J. B. Williams Co., Glastonbury, Conn. 
Depots: London, Paris, Dresden, Sydney. 


Send postal for Free Sample LP” 


EM PAPER CLIP 


A neat and practical device for bolding 
together and attaching memoranda to books, 
papers and securities. It also takes the place 
of a bulky and clumsy 25 cent spring clip. 
Without injury or tell-tale mutilation. Only 
satisfactory device | for the temporary ‘attach. 
= > ment 0: epee sc. a box of postpaid. 
N & DENISON fre., 

fe: c=) GED 157 Ninth Avenue, York. 


apers 


ew 


Best text books free. Write for 


THE UNITED CORRESPONDENCE SCHOOLS, 156 Fifth Ave., New York. 


This veats Wind, Steam. or Horse 


THE ELECTRIC HEATER.—A VALU- 


able paper, with working drawinge of various forms of 
the electrical heaters, including electric soldering iron, 
electric pad for the sick, etc. 6 illustrations. ScIEN- 
TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents. 
For sale by Munn & Co. and all newsdealers. 


MIETZ & WEISS 


KEROSENE 


ENGINE. 


The most economica) 
known. Absolutel e and 
reliable. Runs with common 
kerosene. Perfect} auto’ 
matic. Patented 1 
ond pure ean eater 
‘or Catalogues. 
128-132 Mott St., 


wer 


lew York, 


Power? ? Power ? Power! 


RACINE GAS AND GASOLINE ENGINES. 
LOCAL ENGINE AGENTS WANTED 
Racine Steam and Vapor 
Launches. Racine Row and 
; Sail Boats. Send stamps for 
Catalogue. Specify one wanted. 


CARSE BROS. CO., " 
64-66 Wabash Ave., Chicago. *™ 


“WOLVERINE” GAS «"° GASOLINE 
ENGINES. STATIONARY 


sand MARINE. 


The “ Wolverine” is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
eine for its power. Requires no 
licensed engineer. Abso- 
m®)utely safe. Manufact’d by 


WOLVERINE MOTOR WORKS, 


12 Muron Street, 
CRAND RAPIDS. MICH. 


HIGH GRADE Wemina MACHINERY 


Single Machines or Com- 
plete Equipments for 
Any Class of Work. 
Your Correspondence is Solicited. 


(2 lilustrated Matter and Prices on 
application. 


J. A. FAY & co. 


10-30 John St., CINCINNATI, OHIO 


TIME RECORDER : 


© 1899 SCIENTIFIC AMERICAN, INC. 


The Rochester Card System 


the record for a full week on a 
sma card. See Illustrated Editorial Sct. 
AMER.. Dec. 24, 1898. 

WILLARD & FRICK menuracinae ca. 
ROCHESTER, N 


FEBRUARY 25, 1899.] 


Seientitic American. 


124 


Founded by Mathew Carey. 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


tar Our New and Enlarged Catalogue of Practical and ; 
Scientific Books, 92 pages, 80, a New Catalogue of Books on 
Steam, the Steam Engine, etc., and our other Catalogues, 
the whole covering every branch of Science applied to the 
Arts. sent free and free of postage to any one in any part of 
the world who will furnish us with his address. 


The RALSTON STILL 


placed upon your kitchen range 
will supply the family liberally 
with sparkling distilled water. 
Most Scientific in con- 
struction. Largest guar- 
anteed capacity. Highest 
award at Omaha XDO- 
sition. Endorsed by Ral- 
ston Health Club. 

Send posta) for booklet “B” to 


The A. R. BAILEY MFG. CO. 
64 Maiden Lane, N. Y. 


ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICAN SUP- 
PLEMENT, describing. with full illustrations, the most 
recent, simple or home made and commercial apparagis 
for generating acetylene on the large and small scale. 
‘rhe gas as made for and used by the microscopist and 
student; its use in the magic lantern. ‘I'he new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of gur new 1897 Supplement atalogue, sent free to any 
address. MUNN ‘0., 361 Broadway New York. 


PURE WATER 


—— 
Sk is water free fromorganicmat- 
£ ter which produces disease, and 
from eartby salts which induce 
stiff joints, rbeumatism and 


disorders of the kidneys. 


The Sanitary Still 


produces it (aerated) in any 
quantity very cheaply and sim- 
ply... Our $10 Still has twice the 
capacity of others, and is the 
only still recognized bythe U.8. 
Government. Send for booklet 


THE CUPRIGRAPH CO.,138 N. Green St., Chicago 


ON A STILL HUNT. 


The up-to-date sportsman needs for 
success, personal comfort, and protec- 
tion the Ideal Hunting Shoe. 
Tanned horsehide uppers gray color, 
soft as a glove, tough as steel, cannot 
harden. Wide double soles, rubber ce- 
mented together. Practically water- 
proof, flexible, easy. The most ser- 
viceable shoe for surveyors and en- 

Tllus. circulars free. 
A. SMITH & SON, 
Manufacturers, 29-31 N. 13th 
Street, Philadelphia. 

Sporting Shoes of all kinds. 


Lin 


gineers. 
M. 


KEEP IN SHAPE 


or peg. 


| You spoil your Coat or Over- 
2 coat fly hanging it onanail 
Keep it in shape by using the “Namein Your 
Vaanger. t prevents wrirkles and tears 
G and preservestbegarment. @ 
CATO WMO WWD NY Se 
) PATENTED. (c 
Made of Aluminum. Special Kinds for Bicycles. succh- 
els, etc. Attached in aminuteto anything. Any kind 
with your name on, 26¢., post paid. Circular free. Agents 
wanted. R. A. Chapman, Patentee, 40 Stanton st., N. Y. 


THE NEW BRISTOL COUNTER 


Coat ” Coat 


COunTtE 


Registers an accurate account of work done on print- 
ing presses, grain tallies, weighing, measuri and 
other automatic machines. Counts up to 1,000 and 
repeats automatically. Simple, accurate, durable. Spe- 
cial couuters to order. (2 Send for circular. 

C. J. ROOT, Bristol, Conn., U. 8. A. 


Hammer Dry Plates. 


Absolutely Uniform and Clean. 
For the Hand Camera and Professional. 


— TRANF MARK— 


-NO FRILLING IN HOT WEATHER. 
Sold by all dealers. Send for Hammer’s Little Book. 
Hammer Dry Puiate Co., St. Louis, Mo. 


PERPETUAL MOTION 


A valuable series of papers giving all the classic forms 
of perpetual motion apparatus. The literature on this 
subject is so very limited, the only book being entirely 
out of print, so that this series will be important to ail 
loventors. 30 Hlustrations. EES ECE EEN 

UPPLEMENT, Nos. 9 ’ . . 
1136, 113%, 1138. Price, 10 cents each. For sale 
by Munn & Co. and all newsdealers. Send for new 
catalogue. 


“Climax” Spring Wire Saddle 


The most Durable, Handsome and 
Comfortable Bicycle Saddle in- ex- 
istence. Endless Steel Frame 
p entirely covered with Endless 
Spring Wire Cord. Elastic, 
Conformable to Rider, Pre- 
2 vents Saddle Soreness. 
isa finance! sisea | Nos; 1,3 and a Respect: 
imensions, 10x8 in., Spx9i6 n.. a 
in. Price $3.00. £8 Liberal disaned 

dealers. Address 
CLIMAX MFG. CO., East Hampton, Conn. 


A.W FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SLLVER AND LN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street. - - - New York, N. Y. 
Manufactory Established 1761. 


Hawkins’ New Catechism of Electricity 
for Engineers, Electricians, 
Wiremen and Amateurs. 550 
Pp es 300 iNustrations,bound 
n eather, pocketbook form, 


zold titles and edges. Strict- 


% 


Up-to-Date. Post 
Andel & Gen 68 Rith Aves, 


Switch stand, W. E. Miller... 
Tablet holder, writing, RK. H. 
Tamping and rolling machine, 
AUGET... 0.0... cess eee eee 
Target trap, ebastian .... 
‘Telegraph key attachment, A. J. H 
Yelephone attachment, F’. Lind, Jr........ 
Telephone signaling system, D. M. Bliss ‘ 
‘'extile materials to openers, means fur regulat- 
ing feed of, T. R. Marsden.............-..eee eee 
Thill coupling, J. W. Mullins................+0++- : 
Tie. See Bale tie. 
Tire, cushion, S. F. Swanson.... 
‘lire, pneumatic, J. P. Warner........ 
Tire, pneumatic wheel, G. H. Clark ..... 
‘Lires, mechanical fastening for pneumat: 


619,428 
- 619,607 


ton.... . 
combined. 


Endorsed by Every Prominent Electrical Engineer. 


619,447 
- 619.453 
. G1YS44 


Tobacco pouch suieea si9.3s51 | STEVENS’ MECHANICAL CATECHISM. 
Tongue scraper, B. Buchmann. 619.466 Se) Indispensable to all Steam Engineers, 
Track, vehicle. S. B. Dickinson. 619.678 i Bp} Machinists, Ice Machine Men, Electri- 


Train pipe coupling, automatic, J. E. Forsyth.... 619.401 
Trap. See Animal trap. ‘l'arget trap. 
Trimming making apparatus, G. E. Spiecker. .... 
Tripod stand, J. W. Bennetto................. 5 
Trolley, C. W. Larson..............+ aN 
‘Trolley catcher and retainer. W. B. King... ...... 
Trunks, adjustable partition frame for, C. D. 
Williamson 
Tufting apparatus, cushion, A. lreschl.. 
‘Twine balling machine, F. G. Becker... . 
‘T'wo rate meter, C. D. Haskins... .. 
‘T'ypewriting machine, J. Kelbel.. 
Typewriting machine, W. H. St 
Valise, Miller & Nichols. ae 
Valve, F. W. Knupp....... 
Valve, Macfarlane & Bryant. 
Valve, F. J. Martin ........... 
Valve, air. H. A. Wood. 
Valve, dash pot. C. Dorn....... 
Valve or ball cock, float, J. F. Miller....... 


clans, Firemen and Mechanies generally. 
New and original. All modern 
} machinery fully described and ex- 
} plained. Technical points made 
clear. Over 150 carefully designed 
sectional illustrations, and over3v0 
pages of text. Descriptions alter- 
} nate with exhaustive sets of Ques- 
tions and Answers, affording an 
effective preparation for Civil Service 
Examinations, Subjects treated: The 
Boiler and Engine, Combustion, Safety Valve, Injector, 
Pumps, Slide Valve (automatic and Corliss), Lap and Lead, 
Link Motion, Lubricator, Indicator, Horse Power, Refriger- 
ation, Machine Shop Practice, Electricity, Dynamos, Motors, 
Trolley (underground and third-rail systems). Standard 
numbers fully explained, also the elements of algebra, hun- 
dreds of rules and examples in the simplest English. Silk 
Cloth, red edges,gold stumped, $1.00. ACCENTS: Thie 
fe a Money Maker. Sample copy and terms mailed on 
application. LAIRD & LEE, 268 Wabash Ave., CHICAGO 


619,320 
619,316 


+» 619,456 
619.685 
383 


valve, reducing, Vauclain aires : oat 
alve, steam radiator, C. J. Balt-basar......... 519,26 
Vehicle gear. changeable, E. H. Hodgkinson..... 619.572] TOMKINS HORSE BLANKET PIN. 


Vehicle, motor, R. lL. Roby....... 


Vehicle. motor, C. E. Woods ae 619,527 nae fiackate Once adjusted ake 
r. 619.687 = se wal B ready. Sent by 

o1a.cis | (SEE HOOK ON. STAY ON TMD ana 1 breast pin 25e. 
Gloses | Nickel plated. 'S. P. TOMKINS, TILLY FosTER, N.Y. 

Vine support or trellis, Wi ms & 619.379 

Wagon brake, R. E. Devling... 619,284 

Water heater, Helms & Keller... 619,568 4 

Weather or door strip, J. A. O. Livoni. 619, 

Weather strip tor window sashes, D. B. Bauder.. 619,657 

Weeds, method ot and means for exterminating, 619.458 


Wheel, W. S. Blaisdell..................ccse cess aes 619,660 
Whist, apparatus for playing duplicate, H. R. 

- 619.404 
-. 619,266 


Tnvestigate and Be Satisfied. 


We Propose to Purchase New and 


Winding machines, automatic stop 


w device for, 1. 5. Falmer Nest scendes oak vedere eae 

indmill, A. J. Smalley.. 519.6: 

Window opener, KE. Walsh, J 619,371 Original Tdeas. 
Window screen, Wettlin & Peterson 619,454 


We build houses and sell real estate: we want new ideas 
in this line, and have appropriated $20,000 to pay for 112 
plans or ideas in bousebuilding. ‘I'he sender of the best 

lan will receiv e $2,000, others graded downward If you 

lave good ideas and have to invest in a good, con- 
servative and safe property of ‘“‘large promise’’ in 
Boston, which will bear close investigation, write for 
pamphlet, maps, etc.. giving full particulars of the divi- 
sion of the above money. We have bad officesin one build- 
ing in Boston for nearly 20 years, and are well known. 


Address, FROST BROS.,-P. O. Box 3696, Boston, Mass. 


WEL DRILLING 


Over70 sizes and styles. for drilling either deep or 
shallow wells in any kind of soil wr rock. Mounted 
on wheels or on sills. With engines or horse powers, 
Strong, ‘simple and durable. 


Wood bending machine, N. B. Zuccarello.......... 

wrench. See Monkey wrench. 

Wringer. See Mop wringer. 

Yarn from filling carners, device fur removing 
waste, W.G. Ka 

Yoke, neck, W. Johnston... 


619,459 


619,682 
619,488 


DESIGNS. 


Badge, button, G. C. Berry et al 
Ball retainer and separator, 


E. F. Creager, 

4 30,181 to 30,183 
Bath ring, shower, J. Kelly.. «+. 30,185 
Bedstead corner bracket, M 
R. G. Hopkins. 
Box, J. A. Moller, Jr..... . 
Brake shoe holder, J. N. Pri 
Car cushion or guard. street, 
Carriage. baby, F. Hall 
Carriage foot rest, child’s, 1. N. D 
Clasp. J. H. McPhail 2 
Clothes pin, E. O. Lunt.. 


= 


ann. 


seseesesses 
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Any mechanic can 
pounter mal, F. Wagner. oe operate them easily. Send for catalog. 
Electric circuit terminal, Baker & Kip.. 30,207 WILLIAMS BROS., Ithaca, N. Y¥. 


Gage case, recording, W. H. Bristol... 
Game board. J. Altshuler.......... 


2Eees 
4 


Game counter, G. H. Harris 208, 30,209 - TYPEWRITERS 
ae Roneratore carbid holder for acetylene, A. A. 30.205 3 HALF PRICE 
pee vortabl cals Crawtord. S018 We will sel) you any typewriter 


made for one half regular price, 
many forone quarter. Every ma- 
chine guarantee! in perfect order. 
TYPEWRITERS SOLD, RENTED, EX- 
CHANGED. Sent anywhere with priv- 
ilege of examination. Send for II]- 
ustrated catalogue. 


National Typewriter Exchange, Sisisces 


Lifting jack stand. F. I. Joyce. os 
Moulders’ flasks, cope or drag for, O. Barne! 
Necktie frame. W. J. Smith 
Palette for china painting, A. A. Rose 


eerie 
NES 


Pattern, bicycle trousers, F. W. Beberdick... 
Pattern, coat, F. W. Beberdick. 
Pattern, trousers, F. W. Beberdick. 


iy 


8 at, F Chicago. 

Picture exhibiting machine case, G. E. Knowles.. 30,180 = 

Picture hanger, T. J. Bruce 179 

Portemonnaie or card case, O. A. Lehman.. 170 

Puzzle board, A. B. McNeil......... 211 

Root puller frame, Wall & Lemieu , 200 

Spigot and bung borer, B. A. Page 195 50 YEARS’ 
Poous, forgs, etc., handle for, W. ao EXPERIENCE 


TRADE MARKS. 


TRADE MARKS 
DESIGNS 
CopyRIGHTS &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency. for securing patents. 
Patents taken t! rough Munn & Co. receive 


Beer, bottled, M. K. Goetz Brewing Company...... 32,494 

Candies, molasses, G. S. Couch..............0cee00es 

Canned goods, certain named, H. C. Baxter & 
Brother................0.00e00 y 


Medicinal antipurulent, Battle lompany, special notice, without charge, in the 
Chemists’ ‘Corporation. © Combany... r4 rt ty r4 
Paper, printing out, East: Ciett 1 i¢ z mericatt 
Pens. F. Pratt, Jr.... ° 
Plows and their pa A handsomely illustrated weekly. Largest cir- 
Companys... oes cso eet nds aces culation of any scientific journal. Terms, $3 a 


Refrigerators, Maine M: uring 
Remedy for anem ia, N. Reveron. 
Shoes, ladies’, C. D. Gibbon & Son.... 


OM PONY 33 5:6 ws eee endo ve oe toe aera iisloe eae ec ene 
Tobacco and cigarettes, smoking, J. & F. Bell, 


32,498 to 32,501 

Whisky, en Aspell & Compan Soha S i avea aise neaaccts 495, 
sky, rock and rye, Aspell & Company.. ++ 32,496 
Whisky, Scotch, 8. 8. Pierce Company v 32,497 


year ; four months, $1. Sold by all newsdealers. 

MUNN & Co,261 eroaevay, New York 
hatching 

Price $7. Heat and mois- 


Branch Office, 625 F St., Washington, D. C. 
we vere 
machine 
ture regulation and ven- 


LABELS. 


A faultless 
They OOGCN 
for 50 eggs. 


“ Pelka Cures Drunkenn 
«a drunkenness, J. Nihill... 
* Sav-Nol,” for an ointment, sse & Lauth 
** Skee-Nit,” for a non-intoxicating drink, H. H 


the Excelstor Incubator, will be sent 


free to any One naming this paper. 
3 GEO. H. STAHL, Quincy, ILL. 


PRINTS. 


“Department Store Game Card.” fo - 
Loughlin Brothers Jrecoree 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1863, will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to atunn & Co., 36] 
Broadway, New York. Special rates wil! Begiven where 
a large number of copies are desired at one time 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
ing list, provided they are simple, at a cost of $40 each. 
Tasemplicated the oo will be a lite jnore. For full 
actions ress Munn & Lo. rosdway, New 
York. Qther foreign patents may also be obtained, 


Bex 25, 
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THE CYPHERS 
Incubator and Brooder 


The Only Practical System of Incubation. 


Moisture Self-Supplied and Regulation Ab- 
solute. Produces Strong, Healthy 8 ock. 


GOES FREIGHT PREPAID, 
Send 10c. for fully Uustrated Catalogue to the 
CY PHERS INCUBATOR CO. 
Wayland, N. Y. 


CAN | BECOME AN ELECTRICAL ENGINEER? 


For our Free, handsomely illustrated book entitled ** Can I Become an Electrical Engineer?» 


Address THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, Dept. A. 


(Conducted under the auspices of ** I'HE ELECTRICAL ENGINEER”), 


120-122 Liberty Street, New York, U. S. A. 


WANTED, Sciatrinsideronatank Cromer 


Wanted to Buy—some kind of a patent. Describe arti- 
cle tul.y and mention price wanted. Address Box 33, 
Station C, Milwaukee, Wis. 


One to 25 tons daily ca- CE 
REFRIGERATION Seamer eaaea | maCHINE 
MODEL MAKER Mestenttat So tirancon alco ane 


machinery. M. SANGER, 62 Cortlandt St. New YORK. 


MANUFACTURER’S AGENT wanted in England 
France, Germany, etc., by a leading manufacturer of 
Currycombs. BAKER’ MFG. CO., Racine, Wis.. U. 8. A. 


| CE MACHINES, Corliss Engines, Brewers’ 


and Bottlers’ Machinery. THE VILTER 


MFG. OO., $99 Clinton Street, Milwaukee, Wis. 
i" Send for Catalogue “M.” 


seas ta ous, t. go A. 


SEI 
=m 
EXPERIMENTAL WORK. 6MALL MACHINERT 
STENCIL WORKS 100 NASSAU &T N.Y. 


TYPE WHEELS. MODELS 
NOVELTIES RB ETC. NEW YO 


AGENTS $1 an Hour Easily Made. 
a This polisher puts a mirror finish on 


(om knives and forks instantly. Free with any 
Bey 2be, article in‘our mammoth catalog. Write for it 
Je "V_now. DIAMOND CUTLERY CO., 60 Bway, N. ¥. : 


GAS GASOLINE ENGINES 


WATER MOTORS 


BACKUS WATER MOTOR CO. NEWARK N.J. U.S.A. 


LARGE LATHES WANTED that will swin 
over the carriage. Compound rest, with cross feed. 
ft. between centers preferred. Also One Heavy P 
ner, platen 36'' wide, 13 or 14 ft. long. Send description, 
lowest price, and state where same can be seen, to 
Box 164, orcester, Mass. 


BE AN AMERICAN 


_Buy a watch made of Steel taken from 
U. 8.8. Maine, at Havana. Dewey ard 
Waltham works, cheap as any. A*“.iral 
Dewey and Capt. igsbee. have them. 
Their facsimile letters maile¢“»y agents. 

W.F. Doll Mfg. Co., 9 Maider wane, New York 


Inventions manufactured and 


laced on the 
market. Box Nailin, 


Machines, $75; Box Trim- 
ming Machines, $00; Sash Railways (sample line 
complete) $5; Emery and Grindstone Dressers, 
« $2. Write tor discounts and full particulars. 
= THE E. A. BURGESS ESTATE, L. A. rioiniés, 
Manager, New Haven, Conn., U. ©. A. 


YOU CAN MAKE $100 SWEEM! - 
OWNYOUR OWN SHOW, compceté ouTr > - $100. 

LIFE MOTION_FILMS & MACHINES. 
GREAT PASSION PLAY 4 500 OTHER SUBJECTS 


ILLUSTR CATALOGUE ie & & 
S.LUBIN,. LARGEST MFR.PHILADELPHIA P.A. 


DID YOU EVER COLLECT STAMPS?— 
There is much pleasure and money init. For 
only & cents we will start you with an Albus 
and 50 differentstamps from Cuba, Phil Isl., 
Porto Rico, etc., and our 80-pagelist,etc. We 
Buy Old Stamps. Standard Stamp Co., St.Louis, Mo 


FLESCOT 


CATALOGUE 


W.& D.MOGEY. 
YONNE CITY. Nod 


- Bend us youraddress 
and we willshowyou 
howto make $3aday 
absolutely sure; we 

furnish the work and teach you free; you work in 
the locality where you live. Send us your address and we will 
explain the business fully ; remember we guaranteeaclearprofit 
of $3 for every day’s work; absolntely snre, write at once. 
ROYAL HANUFACTURIANG CO. Box 718.° DETROIT, MICH. 


A PERFECT LOUD TALKING 


PH 


ONOGRAPH 


EXPRESS PAID SY 
oe , Sk 14 
~ ONRECEIPLUL IZ Se SED 
No Toy: bao $2 00 
mao. i es e 


pa 
= 


Hoggson Pocket Time Stamp 


Prints Year, Month, Day, Hour and Min- 
ute, correctly timing every act, operation 
ortransaction, An_absolute necessity in 
gyery business. 8S. H. HOGGSON & CO., 


ae Thames Street, NEW YORK. 


SENSITIVE LABORATORY BALANCE. 


By. N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postagestamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as Well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
Stages of the work. This articleis contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


be you _ love 
ness or the dollars the: 

Our 228 page book tells all about it. 
Treats on ficial incubation, breod- 
on receipt of 10 cents. 

& BROODER CO. Box B 105, Quincy, ms 


ing, etc. Mailed 
RELIABLE INCB. 


Scientivic American. [FEBRUARY 28, 1809. 


hen ig mT if a 


describes the 

sous eons. 
hy 

up hillanddown 

| dale on the 

smoothly work- 


OR 
CARRIAGE. 
Hydro-carbon 
system. Simple. 
sufe and satis- 
factory. You 


will deprive |} 


yourself of this 
greatest novelty 
ee Ps and convenience 
Price $1,000. No Agents. 
now and secure yuurturn. Welcome to Ualalogue. 
THE-WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 


Practicaland Reliable Motor Carrlages 


GASOLINE SYSTEM. |S 


Two, four, and six pass-|— — ” 
enger pleasure carriages, || _ 
doctors’ carriages, busi- |, 
ng ss8 and delivery af 
No trouble, no vi 
Strong 


ily managed, 
convenent. wu 

d+sign will be ready | 9) 
after January Ist. If you 
wanta motor carriage for |” 
soring delivery, get your 7 
order. in now. Sen d Toc [es . = 
for our -. -vutifully ‘ilectrated and descriptive catalogue. 


THE HAYNE. “PPERSON CO., Kokomo, Ind., U. S.A 


[Psssymisees © 
' 


THE MIGHTIEST, 
WRITERS / 


are those who do the 
actual work in the 
vast correspondence 
of a nation. In this 
work one :::::::3 


Smith Premier 
Typewriter #4 # 


is equal to scores of 
pens. The pen has 
zen place to The 

odern_Writer, The 
Smith Premier, the 
machine typical of 
progress,the acknowl- 
edged leader in Im- 
provements. 


SEND FOR CATALOGUE. 


THE vvvv" 
SMITH PREMIER 
TYPEWRITER 60, 


SYRACUSE, WN. Y, 


Che Cypewriter Exchange 


134 Barclay St.. 
NEW YORK 
166 Adams St., 
CHICAGO 
38 Bromfield St., 
BOSTON 

817 Wyandotte St,, 
KANSAS CITY, MO. 
We will save you from 
10 to 50% on Typewri- 

ters of all makes. 

@2” Send for Catalogue 


ICE BOATS—THEIR CONSTRUCTION 
and Management. With worki ge aber detai. 
directions in full. Four en howing mode oof 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsfall, 
ME. Contained in SCIENTIFIC AMERIOAN SUPPLE 
MENT, No. 1. The same number also contains the ru! 
and regulations tor’ the formation of 1 
sailing apd managewent of ice-boats. 


= 


012001 20k Seon See S0ewSISESE Te 
‘A SAFETY REVOLVER 
: will 
160 OFF 
i ONLY at 
¥ the critical mo- 
¢ ment. All calibers. 


A powerful shooting weapon; 33 
calibre. Very short barrel. Therefore 
specially desirable for bicyclists, as t¢ may be 
carried tn the pocket without inconventence, 


Descriptive Catalogue Free. 


SMITH & WESSON, 
14 Stockbridge Street, = Springfield, Mass. 


GRADE FOOT POWER LATHES 


W. P. DAVIS, ROCHESTER, N. Y. 


CHARTER GASOLINE ENGINE 
THE MOTOR OF THE 19TH. CENTURY. 


HIGH 


USED BY ANY ONE, IN ANY PLACE, FOR ANY PURPOSE. 


ao. not’ order! 


cat ciubs the “Universal” 


CHARTER GAS ENGINE, CO. BOX 148 STERLING. ILL 


Dauby Paint makes the best 
machinery look cheap. 
PECORA FLAT STEEL 
COLOR makes a beautiful 
finish and our booklet tells 
~_|why you should use it. 
Want one ? 

Pecora Paint Co., Philadelphia. 


YOU WOULD USE PECORA BLOW HOLE 


CEMENT Ir YOU READ OUR CIRCULAR. ee eet 


For one Distance, s 
For 5 to 15 Mile Lines, ai 
Short Distance eee x 
Carbon Cylinder Batteries, . . ..2. “ 
Battery Table Lamps, ... . 150 
Medical Batteries, . 3.75 “ 
DYNAMO CASTINGS. 
Send stamp for oon complete catelony catalogue of of Blectri- 


MIANUS ELECTRIC CO., -  lanus. Conn. 


AGIC LANTERNS 


M and STEREOPTICONS— all sizes, all 
Prices. Si Hastrating all tin timely sub- 
jeoté—tatest War Scenes, etc hing for 

burch Entertainments and for illustrati hin 
Men with small capital make money giving Public 
Exhibttions. page catalogue Free. 


McALLISTER, Mfg. Opticine, 49 Nossau St., N. ¥. 


OC>~ IOC <dOC~~I0~<2000 


C-~JOC"~32O000C>~30C>“9 


TRADE MARK 


66 
. Pecamoi D 2 
BRIGHT METAL PROTECTOR. 


Colorless liquid. Easily applied Py brush or dip. 
Dries rapidly Fitbout brush marks. Leaves a coloriess, 
invisible, strongly adhering film which prot ects the sur- 
face against rust and corrosion. Unequaled for bright 
steel parts Of m imacuinery. nickel plate, bicycles, hard- 
mare in Btock, harness mountings, hub-ban ds, carriage 
jamps, e 


THE AMERICAN PEGAMOID CO.. 348 B’way, New York. 


Plumbers and Contractors 
who use such goods will find the 


Caldwell 


Tanks and Towers 
the best on the market. 
Anybody can erect them. 
ta” Askfor catalogue and pricea. 
W. E. CaLtpwett Co. 
217 E. Main St., Louisville, Ky. 


Buy Telephones 


THAT iy GOOD--NOT * es THINGS.” 
The difference iu cost is little. We guarantee 
our apparatus and ‘antee our customers 
against loss by patent suits. Our guaran- 
teeand instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 
260-264 South Clinton St., by Chicane: 
Largest Manufacturers of Telephones 
exclusively in the United States. 


JUST WHAT EVERY YOUNG ELECTRICIAN WANTS! 


THE MODEL 
DYNAMO-MOTOR. 


Will Decompose } Wa- 
ter, Do Electro Plat- 
ing, Light Incandes- 
cent Lamps, R 
Machinery, etc. 


ie Send 2. stamp 
catalogue. 


for dus. 
Elbridge Electrical Apparatus Co,, Elbridge, N. Y.,U.S.A. 


Cribune = Bicycles 


$50.00 and Upward. 


THE BEST IN THE WORLD. 


«@” Handsome illustrated catalogue describ: our 
full line of twenty-three models mailed ree: 


g the Black Iifg. o., Erie, Pa. 


Calcium Ring 
 — 


BURNS ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 
Get the Best. Price $3.50 
Agents wantedinevery town. 

CALCIUM KING LAMP CO., 
Waterbury, Conn. 


““American-Hunnings”’ 
i TELEPHONES. 


Magneto Bells and one ee 
boards. Over 2 


orde: ita: ne, 
single line or metallie circuit and number of 
= telephones to be on one line. ‘Send 


ES 
AMERICAN ELECTRIC TELEPHONE CO., 
173 South Canal St., Chicago, III. 


IS NOW USED 
BY OVER 


TNGION & KING 3 
PERFORATING CO) 


© LARGEST MANUFACTURERS 
'N THE WORLD OF 


PERFORATED METALS Ife 


STATION'F” CHIC AGO.USA 
Bristol’s Patent Steel Belt Lacing. 


The simplest, cheapest 
and mos' pe rfect Belt 
Fastening 01 or all kinds 

eltin; Sam- 
ples sent ree, 


The Bristol Co, 


READY TO APPLY «FunsHeDveet §=©6 Waterbury Conn. 


Clue OHBESITaG 
LAMPSALL N31 Giceet 
bres salar es 


‘$n 155 different industries. 
Patented in all countries. 


WERNER & 


PFLEIDERER | 


DEPEW’S PET. 


Guaranteed to be as fine and Keon (38 he is, — (one 1s a file) of razor steel 


All pil varietiog at at lowest prices. Best Kailroad 
on or Stock Scales made, 
gue x On ere articles, inclu 
wing Machines, Bioy cles, 1 fouls. e — 
CHICAGO SCALE C .. Chicago itt} 


rom Blodgett 


AS comb i drill, 
RS thread Itch, cen- 
tre and top drill 


Price, 
$1.50 each. 


wege catalog sent postpaid for $1.40 or 


a 


Money. Lists Free. 


Gauge and ee 
catalog alone for 


Montcomery & Co,, TOOL MAKERS, 
106 FULTON STREET, New York City. 


FOR ALL ABRASIVE WORK 


Carborundum is better than emery ; be- 
cause it does more work, does quicker 
work, does better work. 


THE CARBORUNDUM CO., NIAGARA FALLS, N. Y. 


Hold Your Scarf_~+ 


fon pe articl 
ng papers or an: icles. 
jp cents each, b: fast 1. 


N RING co. 


gan ary, Conn. 


warran rman silver back oe 

ends, choice pearl, in chamois case, postpaid, $1.50; 
. 3for$4. Same quality 3 

blade, ivory, 75c.; pearl, 

1, Strong? blade shop 

ife, 75c. Shears 7in., 

Fazor steel, Hol- 

low ground, warranted 

Faszor and pps tosuit, 

Send for 80 e 

me Ow 


a Ragsor. 
MAHER & GROSH co., 


40 A Street, Toledo, Ohic. 
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For the highest references, and illustrated 
catalogue giving full description, address, 


The Bradley Pulverizer Co., 
OC» ~<dOC <dOC-~<30~ 200004 OC <30C> <0 


OC OC ~3OC ~~ 90C> 130 


THE GRIFFIN MILL 


“I 


PORTLAND CEMENT 


MANUFACTURERS IN THE WORLD, and there were more 
Griffin Mills sold to Cement Manufacturers during the past 


OF THE 
LARGEST 


Z3OC> ~30000C2~300- 2 


Boston, Mass. 


| AUSTIN SEPARATOR 


DELIVERING | ORY. “STEAM 


by eliminating moisture 
and condensation from 
Live STEAM. 


Also EXTRACTING 
OIL EASE, and 
other impurities from Exe 
haust Steam. 
Manufactured by 
AUSTIN SEPARATOR CO. 
27 Woodbridge Street West, Detroit, Mich. 


A COMPLETE ELRGTRIGAL LIBRARY 


By Pror. T. O’CONOR SLOANE. 
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 
For the Seda: the Amateur, the Lifes ah the Electrt- 
1 Engineer, Schools and C 
cual ane five books, as Panis 
Arithmetic of Electricity, 138 pages. - - $1.00 
Electric Toy Making, 140 pages, . - - 1.00 
How to Become a Successful Electrician,189 pp. 1.00 
Standard Electrical Dictionary, 682 pages, - 3.00 
Electricity Simplified, 168 pages, oF ie 1.00 


2 The above ‘five books may be purchased singly 
at the published Prices. OF or the set complete put v up ina 
neat folding box, will be furnished to read € THE 
SCIENTIFIC AMERICAN at the special reduced. price of 
mie Dotlars. oa ee 30 ordering the com- 
plete se ive volumes, ages, and over 
450 illustrations. [8* Send fo! P I table of con- 
tents of each of the above books. 


MUNN & Co., Pus isHers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


OPS Steric 
FOR TOOLS, 9 aws ere 
W™ JESSOP & SONS L292 QI UC" _ 


PRINTING IN KS 


The SCIENTIFIC AM: with CHAS 
ENEU JOHNSON & CO. 60.8 Ih ink, th and Lombard 
3ts., Philadelphia, and 47 Rose St., opp. Duane, New York 


JESS 


